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ABSTRACT

The 1993 reaults of the Channel Idands Nationa Park Kelp Forest Monitoring Project are described in
this report. Population dynamics of 68 taxa or categories of agae, fish, and invertebrates were
measured a 16 permanent sites around the five idands within the park.  Survey techniques utilized
SCUBA and surface-supplied-air, and included quadrats, band transects, random point contacts, fish
transects, video transects, size frequency measurements, artificiad recruitment modules, and specieslist
surveys. Temperature data was collected using Sea Data batheothermographs, and HOBOTEMP™
temperature loggers. Temperature loggers were inddled at each of the Sixteen Stes. Size frequency
measurements were taken from artificia recruitment modules a nine sites. 1n 1993, 13 Stes had giant
kelp, Macrocystis pyrifera, forests, one site was dominated by the aggregating red sea cucumber,
Pachythyone rubra, one site was dominated by red sea urchins, Strongyl ocentr otus franciscanus,
and another by purple sea urchins, S. purpuratus. The 13 sites with kelp forests consisted of 10
mature and three young kelp forests. Wasting disease was observed in sea stars and wasting syndrome
was gpparent in sea urchins.  Sea urchin wasting syndrome appears to have caused mass mortality of
purple seaurchins, S. purpuratus, at two Santa Barbara Idand sites.



FOREWORD

1993 was a momentous year for the kelp forest monitoring project. Firs, it was the start of the second
decade of the project. Long-term data sets are vauable in understanding ecologica trends and
documenting change. The data collected during the design phase beginning in 1982, gave us quantitative
information about the changes through an El Nifio and aLa Nifia, through the decline and resurgence of
kelp beds, and through mass mortdities of sea stars and sea urchins.

1993 dso marks a change in the leadership of the project as David Kushner took over responsibility for
the cruises. Thisisthe second change in leadership, the first was in 1987 when Dan Richards assumed
the roll from Gary Davis when the park resources management division took respongbility from the
research branch. The trangtion of leadership is an important step for the surviva of along-term
program. Over 20 Nationd Park Service biologists have been employed on the project in the first 10
years. Many other diversfrom avariety of agencies and universities have participated adding diversiy,
experience, and enthusiasm. Al of these factors add together to make the program a success.

The project has proven to be a dynamic entity, growing and changing as we learn and as new
technology comes on line. Surface-supplied-air, dive computers, video cameras, and countless

upgrades of computer software are just some of the changes we've made over theyears. In i



1993, wefindly ingaled temperature recorders a al of the monitoring Stes with new inexpensive and
easy to use technology. Thiswill dlow usto tie together physical and biologica events, adding to our
understanding of the kelp forest environmen.

Lastly, as we move ahead into the second decade of monitoring, we will be looking criticaly at the
project asawhole. During 1994-1995, we will be conducting areview of the dataand how it isused in

order to improve our sampling and availability of the results.

Dan Richards
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EXECUTIVE SUMMARY
The Channd Idands kelp forests are an important part of southern Cdifornias marine ecosystem and

economy. Channel 1dands Nationd Park has conducted long-term ecologica monitoring of the kelp
forests around Santa Barbara, Anacapa, Santa Cruz, Santa Rosa, and San Miguel 1dands since 1982.
Permanent transects were established at 16 stations between 1981 and 1986. 1n 1993, the stations
were monitored during seven five-day, and five one or two day cruises between March and October.
Survey techniques utilizing SCUBA or surface-supply air included: quadrat counts, band transect
counts, random point contact quadrat counts, fish transect counts, video transects, size frequency
measurements, artificia recruitment modules, and specieslist surveys. Temperature data was collected
using batheothermographs and temperature loggers. The 1993 kelp forest monitoring was completed
by 35 Nationa Park Service (NPS) and volunteer divers making atota of 919 dives.

In 1993, giant kelp, Macrocystis pyrifera, forests were present a 13 of the 16 Sites. These included
al stes a Santa Barbara, Anacapa, and Santa Rosa Idands, aswell as Y elow Banks, Gull Idand, and
Pdlican Bay at Santa Cruz Idand, and Wyckoff Ledge at San Migud Idand. Scorpion Anchorage on
Santa Cruz Idand, remains barren with little algae, high dengties of purple urchins, Strongyl ocentrotus
purpuratus, and high sedimentation. Hare Rock on San Miguel Idand was still dominated by red sea
urching, S. franciscanus, but the small kelp forest southeast of the transect remained from last year.
Fry's Harbor on Santa Cruz Idand had some understory brown algae, but continued to be dominated
by small aggregated red sea cucumbers, Pachythyone rubra.

Weasting disease was observed in sea dars, and wasting syndromein seaurchins. Sea urchin wasting
syndrome gppears to have caused mass mortality of purple seaurchins, S. purpuratus, at two sites on
Santa Barbaraldand. Both of these sites, Arch Point and Cat Canyon are now young kelp forests,
having the highest abundance of M. pyrifera snce monitoring began.

According to NOAA's El Nifio advisories (NOAA, 1993), the waters around the Channel 1dands were
0.55 - 2.2 °C above average for most of 1993. Several species associated with warm water were
observed: pelagic red crabs, Pleuroncodes planipes, were seen throughout the year a dl of the



idands, Cdifornia barracuda, Sphyraena argentea were seen on severd occasons, and flying fish,
Cypselurus californicus, were common throughout the summer were seen as far north as San Miguel
Idand. Although sea surface temperatures were anomaoudy warm, the temperature data shows that
there were frequent upwelling events during the summer. These cold, nutrient rich upwelling events may
counteract the effects of the warm, nutrient poor water.

Artificid recruitment modules (ARMS) were placed at Pelican Bay thisyear. Thiswas a cooperative
volunteer effort by the National Park Service, Channel 1dands Council of Divers, Cdifornia Department
of Fish and Game, and Southern Cdifornia Edison. All of the Sites on Anacapa, Santa Cruz Idands,
and both of the Johnson's Lee sites on Santa Rosa Idand now have ARMSs.

This year, sSze frequency measurementsin the ARMs were conducted for bat Sars, Patiria miniata,
giant-spined sea stars, Pisaster giganteus, sunflower stars, Pyncopodia helianthoides, red sea
urchins, Strongylocentrotus franciscanus, purple seaurchins, S. purpuratus, white sea urchins,
Lytechinus anamesus, Chestnut cowrie, Cypraea spadicea, wavy top turban snails, Astraea undosa,
rock scallops, Hinnites giganteus, and abaone, Haliotis spp. a ninelocaions. Overdl, the animas
measured in the ARMs were smaller than those measured in their natural habitet.

INTRODUCTION

The waters of Channel 1dands Nationa Park and Channd Idands Nationd Marine Sanctuary contain
one-third of southern Californias kelp forests (Davies, 1968). The brown agae, Macrocystis pyrifera,
is the primary constituent of these kelp forests and over 1,000 species of macro flora and fauna can be
found here (Woodhouse 1981, J. M. Engle pers. comm.). Many other species, while not residents of
the kelp forest community, are dependent upon the existence and productivity of kelp forests. The kelp
forest serves asfood, shelter, substrate, and nursery to migratory as well asresdent species. Kelp
forest detrital flux provides an important source of nutrients to nearby rocky shore, sandy beach, and

estuary communities. The kelp forests are essentid to our commercia and sport fisheriesaswdl asto



recregtion and the associated tourist industry.

Channd I1dands Nationa Park conssts of five of the eght Cdifornia Channd 1dands (San Migud,
Santa Rosa, Santa Cruz, Anacapa, and Santa Barbara) and the submerged |ands and waters within one
nautica mile of each of theidands. The Channd Idands Nationa Marine Sanctuary overlgpsthe
subtida portions of the park, and its boundary extends six miles seaward from the park idands.

Channdl Idands National Park aso bears the designation of Internationa Biosphere Reserve and State
of Cdifornia Areas of Specid Biologicd Sgnificance. The State of Cdifornia maintains jurisdiction over
the park’s marine resources and manages them through the Department of Fish and Game.

The federa law which established Channd Idands National Park (16-USC-410) mandated the
development of inventories and monitoring of natura resources in the park. Kelp forest monitoring is
part of the long-term ecologica monitoring program at the park which is designed to measure the hedth
of the ecosysems. By determining the limits of normd variaion and diagnosing anorma conditions we

hope to prescribe remedia action through management recommendations.

Following afive year design sudy begun in 1982, the kelp forest monitoring program was implemented
in 1987 by the Park's resource management division, using the protocol established during the design
phase. Monitoring design rationale is discussed in Davis and Halvorson (1988). Prdiminary results and
specific design considerations can be found in reports written by Davis (1985, 1986). Richards,
Gramlich, and Davis (in prep.), describe monitoring efforts and results for 1982-1989. Richards,
Avery, and Kushner (1993), Richards, Kushner, and Avery (1993), and Richards and Kushner (1994)
describe the 1990, 1991, and 1992 monitoring efforts and results respectively.

This report summarizes the monitoring efforts and results from 1993, our twelfth year of monitoring. It
is hoped that these reports will provide some insght into kelp forest dynamics and stimulate further
research into the long-term trends and changes in the nearshore ecosystem. We have highlighted some
of the most important observations, and tried to provide a characterization for each Ste. Organismsare
referred to by genus and species, except in the abstract and executive summary where genus, Species,



and common names are used. Common names are cross referenced to their scientific namesin Table 1.

Since the design of the kelp forest monitoring project severd genus and species names have been
changed. Ther origina names have been used in thistext, and the new names are cross referenced in
Table 1.

METHODS

Population dynamics of 68 taxa or categories of agae, fish, and invertebrates (Table 1) were measured
at 16 permanent sites (Table 2) around the five park idands (Fig. 1). Site and species sdlection criteria
are provided in the Kelp Forest Monitoring Handbook (Davis, 1988). Sites were monitored between
June and October of 1993.

Each steismarked by a 100 m long transect permanently affixed to the seabed. The sampling
techniques employed to gather information on population dynamics are summarized in Table 3. At eech
gtation, 20 randomly placed 1 m x 2 m quadrats and 12 randomly placed 3 m x 20 m band transects
were used to determine densities and distribution of discrete benthic organisms; 2000 random non-
adjacent points (random point contacts - RPCs) were used to determine percent cover of encrusting
invertebrates, algae, and substrate composition; 2 m x 3 m x 100 m fixed transects were used to
determine fish abundance; video taped transects provide a record of the Site gppearance; and size
frequency measurements were collected to determine age structure, population recruitment, and growth
rates. A generd specieslist was established for each Site, noting presence/absence and relative
abundance for dl recognizable species. Artificid recruitment modules were used at nine of the Stesto
measure recruitment and population structure. Documentary still photographs were taken at Cat
Canyon, Santa Barbara Idand, Fry's Harbor, Santa Cruz Idand, and Hare Rock, San Miguel 1dand.

In previous years, Macrocystis pyrifera, Eisenia arborea, and Pterygophora californica were
combined as a category for percent cover on RPCs. 1n 1993, this category was separated into the
three species. We will continue to present the combined category (Appendix A) to assst in caparisons



to previous years

Animas measured for the natural Size frequency digtributions were located using four different methods;
genera search, 0.5 " quadrat, 1.5 m pole, and band transects. The method used for each target
gpeciesisliged at the top of each digtribution in gppendix A. Mogt of the animas were located by the
generd search method. In this method, a diver swimsin the area around the transect and measures all
the emergent animal's of the target species they encounter. The 0.5 nf quadrat method was used when
there was ardatively high dendity of target species. For this method the quadrat was placed in an area
where the target species was present, and al animals were measured in the quadrat before moving it to
the next locetion. The 1.5 m pole method was conducted by swimming aong the transect, holding the
pole perpendicular to the divers movement, and measuring the target species that passed beneath. The
band transect method was used to measure target animas found while conducting density counts on
band transects. All methods of sampling are non-destructive (the substrate is undisturbed), except when
sea urchins are removed o that any juvenile sea urchins hiding under their spine canopy can be
measured.

In addition to the standard size frequency measurements, we also collected size frequency
measurementsin the artificia recruitment modules (ARMS). These ARMs are rock cribs, consigting of
20 haf-sized concrete blocks (40cm L X 20cm W X 10cm H) stacked five high and enclosed in awire
mesh frame. The wire cage dimensons are 60cm L X 60cm W X 50cm H and the mesh sze is 5cm X
10 cm. The ARMs provided a standardized surface area of about 24 . The ARMs are sampled by
opening up the cage, and removing each brick while looking for animals. Animals measured included:
Patiria miniata, Pisaster giganteus, Pycnopodia helianthoides, Strongyl ocentrotus franciscanus,
S purpuratus, Lytechinus anamesus, Cypraea spadicea, Astraea undosa, Hinnites giganteus, and
Haliotis spp.. Due to time congtraints underwater, when more than 200 individuas of a particular
Species were measured, we sometimes discontinued measuring that species in the remaining ARMs at
the Ste. Measurements were taken underwater, or the animals were brought to the surface to be
measured then replaced into the ARM they were removed from.



Temperature datawas collected at &l 16 sites using HOBOTEMP™ temperature loggers, which are
attached to tainless stedl thread rods that are cemented to bottom at each site. The loggers are
programmed to record temperature every 4.8 hours. Temperature and depth data was a so collected at
Southeast Sea Lion, Santa Barbara Isand, and Gull Isand South, Santa Cruz Idand, using Sea Data™
temperature/depth recorders. This data was not available for this report.

STATION RESULTS AND DISCUSSION

Sampling was completed at dl 16 monitoring Stes by 36 divers (Table 5) during seven five-day, one
two-day trips, and four one day cruises. A total of 919 dives with 689 hours of bottom time were
completed.

A brief description of each siteisincluded with the station results below. Meansfor quadrats, band
transects, random point contacts, fish transects, and size frequency tables for each location are in
gopendix A. Size frequency measurements from the artificid recruitment modules were kept separate
from the natura habitat measurements and are identified as such in appendix A. Speciesligsfor dl
locations are in appendix B. The temperature data collected by the temperature loggersis presented in
graphic form for each ste where data was available in appendix C. The amount of temperature data
varies for each gtation, dependent on deployment dates, and the operation of the unit. Video transects
were completed for dl locations. A summary of the 1993 status of each diteis presented in Table 4.

Location: Wycoff Ledge, San Miguel Idand
Site: #1 SMIWL

1993 sampling dates. 7/15, 7/16, 9/14.

1993 status: dense, mature kelp forest

Macrocystis pyrifera formed a dense canopy covering the entire transect. There were many



large/mature and smdl/young adult M. pyrifera plants. Adult M. pyrifera dengties have changed little
during the last five years. However, juvenile M. pyrifera was recorded at its highest density (2.6/n)
sgnce monitoring began at thisste. On RPCs, M. pyrifera coverage was 32%, the highest coverage
recorded since 1986. Most of the M. pyrifera appeared hedthy, however epiphytic bryozoans were
common on the older blades. Low light conditions occurred on the bottom because of the thick
canopy. Understory agae was abundant, with miscellaneous red dgae, mostly Botryoglossum spp.
covering 67% of the bottom, and brown algae, mostly Desmarestia spp. covering 14%. Gigartina
Spp., covered 11%, of the bottom. Juvenile Pterygophora californica were observed. Articulated
cordline agae was common, covering 17% of the bottom.

Anemones, hydroids, and the worm, Pista elongata, were the most common miscdllaneous
invertebrates observed on RPCs. Diopatra ornata were common in the sandy areas, and covered
9.2% of the substrate. Bryozoans covered 11% of the substrate. Tethya aurantia were abundant and
had a density of 0.13/nt.

Mysids were abundant in both the canopy, and on the bottom. 1dotea resecata (kelp isopod) were
common on kelp stipes, and in the canopy. Haliotis rufescens were rdaively common at this Ste and
three were observed on band transects. Kelletia kelletii were abundant with a density of 0.367/n.

Patiria miniata were abundant with densities of 1.5/nf. Pisaster giganteus were common, but
appeared to be aggregated away from the immediate area of the transect. Because of these
aggregations, we decided to count them on band transects as well as quadrats;, their respective densities
were 0.071/m’ and 0.15/m’. Strongylocentrotus pur puratus and Pycnopodia helianthoides were
uncommon. Only two P. helianthoides were found during Size frequencies. Strongylocentrotus
franci scanus were common, but were patchy, and most werein crevices. S. franciscanus sze

frequencies were not conducted this year.

A smdl schoadl of Trachurus symmetricus (jack mackerel) were observed feeding on swarms of
mysds. Adult Sebastes mystinus, juvenile, and adult Oxyjulis califor nica were abundant in the area



just below the kelp canopy. These fish were outside the fish transect and were not counted. Rockfish,
Sebastes spp., and Semicossyphus pulcher were common on the west end of the transect. The east
end of the transect had few fish. Severd Aulorhynchus flavidus (tubesnouts) were seen.

Location: HareRock, San Miguel 1dand

Site #2 SMIHR

1993 sampling dates. 7/13, 7/15, 9/15.

1993 status.  Strongyl ocentr otus franciscanus barren

This Ste continued to be barren, and was dominated by S franciscanus. The barrens appear to be
maintained by overgrazing from the seaurchins. The cobble areas dong the transect had patches of
macro agae that consisted of the green dga Ulva sp., juvenile Macrocystis pyrifera, and Gigartina
spp.. The cobble appeared to act as a barrier to the sea urchins, as few sea urchins were present on
the cobble, but many were a the cobble/rock interface. Only four smal adult M. pyrifera plants
present aong the transect. On RPCs, M. pyrifera was recorded at its highest coverage, 3.7%, Since
monitoring began. All of the M. pyrifera recorded on RPCs were the juvenilesin the cobble aress.
There were patches of afilamentous red alga and Desmarestia spp. on the tops of rocks adong the
transect. Encrusting cordline agae was abundant covering 42% of the bottom.

The small kelp forest east of the transect expanded towards the idand, but appeared to be less dense
than it wasin 1992. The forest conssted of few large/mature, and many small adult M. pyrifera.
Gigartina spp. was abundant, and was the most common understory algee. Patiria miniata were
abundant. S. franciscanus were abundant on the edge of the kelp forest, forming a front, but were
uncommon within the forest.

Corynactis californica and Astrangia lajollaensis were abundant, and covered 9.7% and 3.6% of
the bottom, respectively. Balanophyllia elagans were common, covering 1.1% of the bottom.

Terebdlid worms and the worm Dodecaceria fewkesi were abundant, and were the most common



miscellaneous invertebrate on RPCs.

Srongyl ocentrotus franciscanus were abundant, having a density of (6.6/nf). Strongylocentrotus
pur puratus were relatively uncommon, having adensity of 1.2/nf. Pisaster giganteus and Patiria

mi niata were abundant having densities of 0.4/mf and 1.5/nT respectively. Pycnopodia helianthoides
were common with a density of 0.031/n7.

Large Chromis punctipinnis, adult and juvenile Oxyjulis californica were common. Sebastes
atrovirens, S. mystinus, and S. serranoides were dso common. Embiotoca jacksoni, E. lateralis,
Damalichthys vacca, mae and femae Semicossyphus pulcher, and alarge Scor paenichthys

mar mor atus (cabezon) were observed.

Location: Wilson'sRock, San Migudl Idand
Date: 9/15/93
Loran coordinates. 27862.5, 41668.9

A survey dive on a pinnacle about 0.25 miles west of Wilson's rock was conducted. The pinnacle rose
from a depth of 30 mto 6 m. The water was green with a abundance of phytoplankton, and the water
temperature was between 13.3-14.4 °C. There was no Macrocystis pyrifera present, but Eisenia
arborea was abundant on the tops of the rocks around the pinnacle. Corynactis californica and
Epiactis prolifera (proliferating anemone) were abundant covering much of the substrate.

Strongyl ocentr otus franciscanus were common, and S. pur puratus were uncommon. Pisaster
giganteus were abundant on the shallower parts of the reef. Large Hinnites giganteus were common,
and hydroids were abundant. Allopora californica was common in asmal cave and occasondly on
the reef. Sponges were abundant and diverse.

Overdl, fish were abundant. Large Sebastes mystinus, and both mae and femae Semicossyphus

pulcher were abundant. Chromis punctipinnis and Oxyjulis californica were common. Rockfish,



Sebastes spp., were diverse and common.

Location: Johnson'sLee North, Santa Rosa | sland
Site: #3 SRIJLNO

1993 sampling dates. 7/28, 7/29, 9/28.

1993 status.  dense mature kelp forest

Macrocystis pyrifera was abundant, covering 46% of the bottom on RPCs. On July 28, M. pyrifera
canopy cover over the transect was estimated at 10%. The tops of most of the adult M. pyrifera plants
were just below the surface as if they had been cut as aresult of boat traffic. On September 28, M.
pyrifera canopy cover was estimated at 70%. Adult and juvenile M. pyrifera densities were high, 1/t
and 7/n respectively. M. pyrifera plants appeared hedlthy, and had few epiphytes growing on them.
Understory algae was abundant and consisted mostly of miscellaneous red algae, Cystoseira spp.,
Gigartina spp., and Pterygophora californica. These algae covered 52%, 16%, 12%, and 8.7% of
the bottom, respectively.

Hydroids, Pista elongata, and amphipod tube mats were the most common miscellaneous
invertebrates observed on RPCs. This category covered 13% of the bottom. Sponges, tunicates, and
bryozoans were abundant and diverse. Their coverages were 7.0%, 8.3% and 23% respectively.
Phragmatopoma californica covered 11% of the bottom, and were abundant in the Macrocystis

pyrifera holdfasts.

Strongylocentrotus franciscanus and S. purpuratus continued to have low dengties a this Site,
0.2/n" and 0.03/n respectively. Most of the sea urchins at this site were found in large crevices or
under ledges. Patiria miniata and Pisaster giganteus densities were 0.075/nf and 0.2/nf
respectively. Pycnopodia helianthoides were common (0.033/nT), and several large ones were
present along the transect.

10



Haliotis rufescens were common, having adensity of 0.032/nf. All were found under ledges and in
crevices. Of the 38 H. rufescens measured for Size frequencies, only two were larger than 175 mm
(sport legd 9ze). Small H. rufescens were uncommon, only three 60 mm or less were found in the
natural habitat, and two in the ARMSs. Astraea undosa were uncommon (0.1/n), however, two smdll

individuas were seen.

Smdl Cephal oscyllium ventriosum (swell sharks) were more abundant than in previous years. They
were often found in crevices and under the ARMs. Sebastes atrovirens and juvenile Embiotoca
jacksoni were abundant. The Hypsypops rubicundus nest a 70 m along the transect was till present,

asit has been for severa years.

Only 13 of the origind 15 ARMswere sampled. One of the ARMs was crushed by alarge boulder,
and we were unable to locate the other. Both of these ARMs were from the middle group of modules.
In the 13 remaining ARMs, 13 Haliotis rufescens were found. Of these, four were native, Sx were
introduced, and the remaining three were of an undetermined origin. The total number of H. rufescens
decreased from the 1992 count of 31 from 15 ARMs. From the 13 ARMs, 10 P. helianthoides were
found, a decrease from the 33 that were found in 1992 from the 15 ARMs. The number of S
franciscanus less than or equd to 24 mm increased from 1992, indicating higher recruitment this year.

Location: Johnson'sL ee South, Santa Rosa | dland
Site: #4 SRIJLSO

1993 sampling dates. 7/28, 7/29, 9/28.

1993 gstatus: mature kelp forest

Macrocystis pyrifera canopy covered about 70% of the transect. Adult and juvenile M. pyrifera
densities were 0.67/nf and 0.38/n” respectively, and covered 22% of the bottom. Most of the adult
M. pyrifera plants were large, and al appeared hedthy. Overdl, the kelp forest gppeared smilar to

last year. Understory dgae conssted mostly of miscellaneous red dgae and Laminaria farlowii; these

1



covered 29% and 6.6% of the bottom respectively.

Hydroids and amphipod tube mats were the most common miscellaneous invertebrates observed on
RPCs; this category covered 15% of the bottom. Bryozoans, sponges, and tunicates were abundant
and diverse, covering 15%, 6.2%, and 3.7% of the bottom respectively. Diopatra ornata and
Balanophyllia elagans were abundant covering 10% and 6% of the bottom, respectively. Tethya
aurantia and the Tealia lofotensis were abundant, and had densities of 0.21/nT and 0.17/n
respectively. Lophogorgia chilensis were abundant with a density of 0.2/n.

Haliotis rufescens were common on band transects, but had alower density (0.013/nf) than Johnson's
Lee North. Twenty-nine H. rufescens were measured for Sze frequencies. Two small H. rufescens
less than 40 mm, and six greater than 175 mm were found. Kelletia kelletii were common, having a
density of 0.032/n" on band transects. Hinnites giganteus were common with a density of 0.082/n.

Srongylocentrotus franciscanus and S. purpuratus continue to occur at low densities (0.8/nf and
0.68/n, respectively) at thissite. Pycnopodia helianthoides and Patiria miniata were abundant
having densities of 0.16/nf and 3.2/n respectively. Many of the P. helianthoides were small.
Pisaster giganteus were common with a density of 0.13/nt.

The seven ARMs that were placed here on July 28, 1992 were sampled for thefirst time. Five of the
ARMswere upside down, but till intact, with few bricks broken. The ARMs were mostly covered
with bryozoans, and had few sea urchinsin them. Patiria miniata were abundant, 82 were found in
the seven ARMs. One native Haliotis rufescens was found. Pycnopodia helianthoides and juvenile

Hinnites giganteus were common.

Location: Rodes Reef, Santa Rosa | land
Site #5 SRIRR
1993 sampling dates. 7/12, 7/13, 9/14.



1993 status. open, sparse kelp forest

Macrocystis pyrifera canopy cover over the Ste was estimated at 30%. Adult and juvenile M.
pyrifera densities were low, 0.2/m" and 0.025/nT respectively. Percent cover of M. pyrifera on RPCs
was dso low, 5.6%. Adult M. pyrifera plants were large, and only three juveniles were seen dong the
transect. Laminaria farlowii was present but had alow density of 0.05/n. Miscellaneous red agae
was abundant, covering 73% of the bottom, its highest level recorded at this ste. Most of the red dgae
congsted of Carpopeltis bushiae and severd other species.

The anemones Tealia lofotensis, T. columbiana, T. coriacea, and Epiactis prolifera weredl
common. T. lofotensis had adensity of 0.035/nT. Tethya aurantia were abundant, having a density
of 0.15/nT. Sponges were abundant covering 4.1% of the substrate. Balanophyllia elegans and
Astrangia lajollaensis were common, covering 3.9% and 5.2% of the bottom, respectively. Diopatra
ornata was abundant covering 11% of the bottom. Bryozoans were abundant covering 27% of the
bottom, their highest recorded cover since monitoring began at this Ste. Amphipod tube mats and
hydroids were the most common miscellaneous invertebrates observed on RPCs.

Sea stars were abundant and diverse. Patiria miniataand Pisaster giganteus had densities of 1.8/n
and 0.78/n” respectively. Dermasterias imbricata (lesther star), Mediaster aequalis (red sea star),
Henricia leviuscula (blood star), and Pycnopodia helianthoides were common. P. helianthoides
had a density of 0.014/n. Severa Orthasterias koehleri (rainbow stars), and Pisaster brevispinus
(short-spined sea star) were also seen. Strongyl ocentr otus franci scanus were abundant, and
Srongyl ocentrotus purpuratus were common in the crevices. Their densities were 4.6/n” and
1.5/, respectively. Sea urchins were more abundant on the western half of the transect where there is
more rocky relief.

No live abaone, but two smdl (about 30 mm) fresh Haliotis rufescens shellswere found. Mysds

were abundant on the bottom, and in the kelp canopy. |dotea resecata (kelp isopods), were common

in the kelp canopy.

13



Mae and femae Semicossyphus pulcher were abundant. Sebastes serranoides, S. mystinus,
Oxyjulis californica, Chromis punctipinnis, Embiotoca jacksoni and Damalichthys vacca were dl
common. A Caulolatilus princeps (ocean whitefish), and severa smadl Cephal oscyllium ventriosum

were seen.

Location: Gull Idand South, Santa Cruz Idand
Site: #6 SCIGISO

1993 sampling dates. 7/26, 7/27, 9/16.

1993 status. mature, sparse kelp forest

Macrocystis pyrifera canopy cover over the transect was estimated at 10%. Adult M. pyrifera was
less abundant this year thanin 1992. Adult M. pyrifera were large, spread out, and had a density of
0.05/n, adecrease from the 1992 density of 0.2/nf. Most of the plants appeared hedlthy having few
epiphytes. Juvenile M. pyrifera were common having a density of 1.6/nf, an increase from its 1992
density of 0.03/nf. Percent bottom cover of M. pyrifera was 10%, about the same asin 1992.
Although the percent cover of M. pyrifera didn't change much since 1992, the distribution changed
such that there was an increase in the number of juvenile plants and areduction in adults. Miscellaneous
red algae was abundant covering 27% of the bottom, the highest coverage recorded since 1982.
Eisenia arborea was only common on the tops of rocks, and some juveniles were present. Crustose

cordline algae was abundant covering 46% of the bottom.

Encrusting bryozoans were abundant and conssted mostly of Phidolopora pacifica, Diaperoecia
californica, and Lichenopora novae-zelandiae. Bryozoans combined covered 18% of the bottom.
The most common miscellaneous invertebrates on RPCs were amphipod tube mats, hydroids, and
gorgonians. This category covered 9.1% of the bottom. Allopora californica density was 0.061/n,
about the same asin 1992. None of the hydrocora colonies were observed to be overgrown by
crustose coraline dgae, a phenomenon that was observed last year.
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Srongyl ocentrotus pur puratus were abundant (19/n), especialy on the North end of the transect.
The S purpuratus along the transect were small, and confined to crevices or small pits. 1t was often
difficult, and sometimes impossible to measure some of the S. pur puratus for sSze frequencies.

Srongyl ocentrotus franciscanus were common a a density of 2.6/nf. Along the transect, two S.

pur pur atus were observed with wasting syndrome. S. purpuratus barrens were present inshore of the
transect, starting at a depth of about 11 m. In these barrens, several small patches of S. purpuratus
gppeared to be recovering from wasting syndrome.  These sea urchins were mostly devoid of spines,
but appeared to be regrowing new ones. Whole S. purpuratus tests were common.

Patiria miniata, Pisaster giganteus, and Pycnopodia helianthoides were dl common, having
densities of 1.4/n, 0.3/n, and 0.015/nT respectively. Mediaster aequalis were aso common, and
one was observed feeding on the bryozoan, Lichenopora novae-zelandiae. One P. miniata dong the
transect was observed with wasting disease. One california sea cucumber, Parastichopus californicus

Wwas seen.

Aplysia californica and Kelletia kelletii were abundant in the S. pur puratus barrensinshore of the
transect. Two smdl (<20 mm) fresh abaone (most likely Haliotis corrugata) shells were found dong
the transect.

A smdl school of Oxyjulis californica was observed. Oxylebius pictus (painted greenlings) were
abundant. Sebastes atrovirens, Girella nigricans, and smdl femae Semicossyphus pulcher were

common.

Inthe 15 ARMs at this site, Sx native Haliotis corrugata and six native Haliotis rufescens were
found. Only one H. rufescens wasfound in 1992. P. miniata were common in the modules (47 were
found in the 15 ARMS), and many were recent recruits with 42.5% of the P. miniata being less than or
equa to 19 mm. The percent of S franciscanus and S. purpuratus less than 15 mm in the ARMs
increased from 1992. The percent of S franciscanus was 24% compared to 4% in 1992, and the
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percent of S, purpuratus was 9.8% compared to 2.9%.

Location: Fry'sHarbor, Santa Cruz Idand

Site: #7 SCIFH

1993 sampling dates. 8/11, 9/13.

1993 status: open areadominated by Pachythyone rubra.

Macrocystis pyrifera continued to be absent &t this Site and not much other foliose agae was present.
Foliose algd densities have changed little over the past severa years. Filamentous agae was abundant.
Miscellaneous red algae was mosdtly a filamentous type and covered 22% of the bottom, its highest
recorded coverage since 1982. Green agae and brown filamentous aga, thought to be diatom chains
covered 5.5% and 5.8% of the bottom respectively. There were severd Eisenia arborea and
Laminaria farlowii on the tops of rocks along the transect. The brown aga, Colpomenia sp. was

common.

The hydroids, Hydractinia milleri, and amphipod tube mats were the most common miscellaneous
invertebrates recorded on RPCs. This category covered 12% of the bottom. Astrangia lajollaensis
coverage has decreased over the past severa years, from 30% in 1991 to 7.8% in 1993. Bryozoans
were abundant. Diaperoecia californica was recorded at its highest coverage ever at this site (10%).
Other bryozoans covered 7.5% of the bottom, and consisted mostly of the bryozoan, Thalamoporella
californica.

Pachythyone rubra covered 8.7% of the bottom. P. rubra were patchy and more abundant on the
northern haf of the transect. Lytechinus anamesus, Strongylocentrotus franciscanus, and S,
purpuratus densities were similar to last year, 3.2/n, 1.2/n’, and 1.7/nT respectively. L. anamesus
were abundant on the offshore/deep side of the transect. In one of the band transects, 600 were
counted, thisis equivalent to adensity of 20/nf. Patiria miniataand Pisaster giganteus were
common, having densities of 0.3/n and 0.025/m/? respectively.
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Fish were abundant at thisSte. Juvenile Chromis punctipinnis were common in smal schools. Large
schools of Trachurus symmetricus and Engraulis mordax (northern anchovies) were observed near
the transect. Adult Paralabrax clathratus were abundant and many large individuas were observed.
Lythrypnus dalli were common. Severa Hypsypops rubicundus and one smal Sebastes mystinus

were seen.

The saven ARM s placed at thisste on duly 17, 1992 were sampled for thefirst time. Divers
representing the Channdl 1dands Council of Diversintroduced atota of 350 hatchery raised Haliotis
rufescens on April 10, 1993. When we surveyed the ARMs on August 11, 1993 only five introduced
H. rufescens (al less than 25 mm) were found. Juvenile Hinnites giganteus, Patiria miniata,
Strongylocentrotus franciscanus and S. purpuratus were common. Sea urchins less than 15 mm

composed 38% and 29% of the S franciscanus and S. purpuratus populationsin the ARMS,
respectively.

Location: Pelican Bay, Santa Cruz Idand
Site: #8 SCIPB

1993 sampling dates: 7/15, 7/16, 8/12, 9/29.
1993 datus. developing kelp forest

This site has undergone some remarkable changes since last year. Macrocystis pyrifera was recorded
a the highest density since monitoring began. Adult and juvenile densities were 0.68/nf and 7.1/nt
respectively. The percent bottom cover of M. pyrifera was 70%, aso its highest coverage recorded at
thisste. Large mature M. pyrifera plants were present dong the line, but most of the plants were smal,
1-3mtdl. M. pyrifera canopy cover over the transect was estimated a 15%. Many of the small adult
and juvenile M. pyrifera plants were growing epiphyticaly on Sargassum muticum. Miscellaneous
brown agae, mostly S. muticum, covered 60% of the substrate, about the same asin 1992.
Miscellaneous red agae was a0 recorded at its highest coverage at this Site, 36%. Juvenile Eisenia
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arborea was abundant in the shallower areas above the transect.

The bryozoan Thalamoporella californica was abundant covering much of the bottom. Bryozoans
covered 36% of the bottom, their highest abundance recorded at this Site. Sponges were common,
covering 2.3% of the bottom. Parchment tube worms, Chaetopterus variopedatus, were abundant,
This species was the most common miscellaneous invertebrate recorded on RPCs.

Pisaster giganteus were uncommon. Patiria miniata were common, and appeared to be more
abundant than last year, but remained a alow density (0.15/nf). Both Strongylocentrotus
franciscanus and S. purpuratus were common, but their densities have gradudly decreased during the
past three years. Their densities this year were 1.4/nf and 2.7/n respectively. One Coronado sea

urchin, Centrostephanus coronatus, was observed on the quadrats.

Aplysia californica, and A. vaccaria (cdiforniablack sea hare), were common. Individuas of both
species were often large. Octopus sp. were common. Three octopus sp. dens were found with many
empty Lima hemphilli shells (file shells), around their openings. Two large Navanax inermis were
observed. Kelletia kelletii were uncommon, but the individuas found were very large, usudly over
130 mm. Astraea undosa were common, and severa size classes were present. Juveniles A. undosa

were common, often seen in smdl crevices, or infon the clumps of S. muticum and T. californica.

Heterostichus rostratus (giant kdp fish), and juvenile and amd| adult Paralabrax clathratus were
abundant among the smdl M. pyrifera. Adult P. clathratus and Girella nigricans were abundant.
Chromis punctipinnis, Oxyjulis californica, Embiotoca jacksoni, and femde and juvenile
Semicossyphus pulcher were common. Alloclinus holderi, Lythrypnus dalli, L. zebra (zebra
gohies), and Coryphopterus nicholsii were common. Two Medialuna californiensis (hafmoon)

were seen.

A new south transect stake wasingalled. The old stake has not been located for severa years, and
was possibly torn out by an anchor. A new stake was dso ingtdled at the north end of the transect to
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attach a temperature logger.

ARMs were placed here on April 30, 1993 and were not sampled thisyear. There were few animasin
the modules and not much agd or encrugting invertebrate growth on the bricks in July. These ARMs
will be sampled in 1994. The wire cages of these ARMs were poorly assembled and will need to be
replaced.

L ocation: Scorpion Anchorage, Santa Cruz Idand
Site: #9 SCISA

1993 sampling dates: 8/13, 9/29.

1993 status.  Strongylocentrotus pur pur atus barrens

This site has changed little during the past severd years, and continues to be dominated by
Strongylocentrotus purpuratus. The transect was mostly devoid of macroagae; however, there were
some brown agae (mostly Sargassum muticum) on the tops of large boulders, and severd smdl
patches of smdl adult Macrocystis pyrifera near the transect. These patches were on rocks that were
surrounded by sand. The sand appearsto act as a barrier to the S, purpuratus. Miscelaneous brown
agee covered 4.7% of the bottom, this was the highest coverage since 1985. Miscellaneous red algee
covered 10% of the bottom, the highest coverage since 1982. Both of these groups of miscellaneous
agee condsted mogily of filamentous dgae. Encrugting cordline agae was abundant, covering 57% of
the bottom.

Miscdlaneous invertebrates, mostly Spirobranchus spinosa (christmas-tree worm), covered 10% of
the bottom. Serpulorbis squamigerus were common and covered 2.3% of the bottom. Lophogorgia
chilensis were present on the north side of the transect, but were uncommon. Severa Panulirus

interruptus and molts were observed near the transect.

S purpuratus dominated the site, having a density of 42/nf. Most of the S. purpuratus were out in
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the open, on the tops of rocks. S. franciscanus had a density of 0.35/nf and were mostly found in
crevices. Lytechinus anamesus were uncommon with adensity of 0.12/nf. Parastichopus
parvimensis were common (0.63/nT). Patiria miniata were common (0.18/n), and Pisaster

giganteus were uncommon with none being present on quadrats.

Megatura crenulata were common (0.13/nf). Adult and juvenile Astraea undosa were abundant,
and had adensity of 1.2/n". Freshly crushed A. undosa shells were common, indicating recent
mortality caused by predation. A Myliobatis californica (bat ray) was observed feeding on a A.
undosa. Heterodontus francisci (horn sharks) are also potentia predators of A. undosa, and were

present at the site.

Adult and juvenile Chromis punctipinnis were common. Oxyjulis californica were common but no
large schools were seen. Small adult Paralabrax clathratus were aso common, and severd large

ones were seen. Coryphopterus nicholsii were common, at a density of 0.83/nt.

On March 15, 1992, seven ARMs were deployed about 200 m from the transect. On March 22,
1993, six of them were located, moved to the west end of the transect, and 350 hatchery raised
abaone were placed in them by the Channel 1dands Council of Divers. Theremaining ARM was
located on June 25, 1993, and was moved next to the others. The first complete sampling date for
these ARMs was August 13, 1993, and no abalone were found. Hinnites giganteus were common,
with 24 found in the seven ARMs. About hdf of the H. giganteus were greater than 60 mm, the largest
being 96 mm. This seemsto be rapid growth rate for a scallop that settled less than 17 months ago.
Cypraea spadicea were common. S. purpuratus were common, and S. franciscanus were less

common. Juvenilered and S. purpuratus were present.

Location: Ydlowbanks, Santa Cruz |dand
Site #10 SCIYB
1993 sampling dates. 8/9, 8/10, 9/27.
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1993 gatus: mature kelp forest

Macrocystis pyrifera canopy cover was estimated at 15%. Even though many of the adult M. pyrifera
were large, most did not reach the surface. Most of the canopy appeared unhedlthy, having tattered
and discolored fronds. M. pyrifera covered 13% of the bottom, and adult and juvenile densities were
0.38/m” and 1.1/n respectively. Understory algae was abundant and consisted mostly of
Pterygophora californica, Cystoseira spp. and Laminaria farlowii. These agae covered 33%,
229, and 12% of the bottom respectively. P. californica and L. farlowii densities were 2.6/nf and
0.83/n” respectively. Juvenile P. californica, L. farlowii, and M. pyrifera were common.

The most common miscellaneous invertebrates on RPCs were hydroids, gorgonians, and amphipod
tube mats. This category covered 8.5% of the bottom. Bryozoans were common, covering 13% of the
bottom. Lophogorgia chilensis were common, at adensity of 0.06/nf. Muricea fruticosa and M.
californica were also present, but were not as abundant as L. chilensis. Mysds were common on the
bottom; however, none were seen in the kelp canopy. Severd Idotea resecata, were seen in kelp

canopy.

Strongylocentrotus pur puratus densities have declined since 1989, this year they were recorded at
their lowest density (1.4/n) since monitoring began at thissitein 1986. S. franciscanus and
Lytechinus anamesus densities were 0.55/mf and 0.84/m’” respectively. Parastichopus parvimensis

were common with adensity of 0.7/nf’. Sea stars were uncommon.

Astraea undosa were common having adensity of 0.73/nf. Three Haliotis corrugatawere found on
band transects and 30 were measured for size frequencies. Kelletia kelletii were common, having a
density of 0.058/nT. Severa large Aplysia vaccaria were observed with their egg masses.

Oxyjulis californica and smdl Paralabrax clathratus were abundant in the upper part of the water

column, among the M. pyrifera. Smadl Chromis punctipinnis were present, but not very abundant.
Male and femae Semicossyphus pulcher were abundant. Small Sebastes auriculatus (brown
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rockfish), were common in the ARMs. Embiotoca jacksoni were present, but did not appear on the
fish transects. Atherinops affinis (top smelt) were abundant near the surface, and Trachurus
symmetricus were observed at night. Coryphopterus nicholsii were common with a dendty of
0.38/n'. Either a Epinephalus labriformis (flag cabrilla) or a Alphestes afer (mutton hamelet) was
observed in one of the ARMS, these fish are rarely seen thisfar north.

There are four groups of five ARMs a thissite. Only three groups were sampled. In 6 of the 15
ARMSs (2 from each group sampled), Strongylocentrotus franciscanus and S. purpuratus, Hinnites
giganteus, Cypraea spadicea, Haliotis spp., Patiria miniata, and Pisaster giganteus were
measured. In the remaining nine ARMs, only H. giganteus, Haliotis spp., P. miniata, and P.
giganteus were measured. Two smal Haliotis corrugatawerefound. Smal H. giganteus were
more abundant this year than in 1992. Twenty were found in 15 modules, compared to eight from 18
modulesin 1992. Smdl P. giganteus were not as abundant asin 1992. Only 30 werefound in 15
modules, compared to the 81 found in 18 modulesin 1992. Both S franciscanus and S. purpuratus
were abundant in the modules, and the percent of juvenilesincreased from 1992. Of the S.
franciscanus found in the modules, 36.7% were less than 15 mm, compared to 12.6%in 1992. Of the
S. purpuratus 23.2% were less than 15 mm, compared to 4.8% in 1992.

In one of the ARMs, many of the S. purpuratus were scarred on their ventra surface. Wethink this
scarring may have been caused by prying the urchins off the bricks for measurement during previous
sampling. We recommend that sea urchins not be pried off in the future.

Location: Black Point, Santa Cruz Idand
Date: 7/30/93

A survey dive was conducted about 50 m east of black point. This site was a small rock reef
surrounded by sand. The Macrocystis pyrifera canopy was thick and covered about 80% of the reef.
The M. pyrifera at this reef was characterigtic of a mature kelp forest, having few, widdly spaced, large



M. pyrifera plants forming athick canopy. Within the center of the forest there were few juvenile M.
pyrifera, however dong the edges of the redf, juvenile M. pyrifera was common. This may be dueto
increased light levels near the sand/reef interface. Laminaria farlowii and Desmarestia spp. were
present but were not very abundant on the reef. On the rock outcrops in the sandy aress, L. farlowii,
Gigartina spp., and M. pyrifera were common. There was athin layer of st over most of the reef.

Lophogorgia chilensis were abundant. Both Muricea fruticosa and M. californica were present.
Bryozoans were abundant, especidly Heteropora/Costazia (one or the other), Phidilopora pacifica,
and an unidentified encrugting bryozoan. Telia lofotensis, Astrangia lajollaensis and Paracyathus

stearns were common.

Smdl Pisaster giganteus were abundant. Patiria miniata and Pycnopodia helianthoides were
present, but not very abundant. Strongylocentrotus franciscanus were common, and
Strongylocentrotus purpuratus were uncommon. Sea cucumbers, Cucumaria sp., were present and

patches of the Pachythyone rubra were seen on the reef, aswel asinshore in the shalow aress.

Smdl Megathura crenulata and Hinnites giganteus were common. Benthic mysids were common.
On the sandy bottom between the reef and the shore, Astropectin armatus (sand stars), Renilla
kollikeri (sea pansy's), and Stylatula elongata (sea pens), were common.

Fish were abundant. Small Chromis punctipinnis, juvenile and adult Sebastes serriceps (tree fish),
Paralabrax clathratus, Sebastes serranoides, and mae and female Semicossyphus pulcher were
abundant. Small Cephal oscyllium ventriosum were abundant, and a Platyrhinoidis triseriata
(thornback ray) was seen. At the reef/sand interface a Pleur onichthys coenosus (C-O turbot), and a
large (at least 75 cm) Paralichthys californicus (Cdifornia haibut) were seen.

At depths shdlower than about 6 m, the sand bottom turned into rock. Here, smal adult and juvenile

M. pyrifera, Gigartina spp., and Cystoseira spp./Sargassum sp. were abundant. Pachythyone
rubra and the bryozoan Bugula sp. were also abundant. Balanophyllia e agans and Diopatra ornata
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were common. Five Haliotis corrugata were observed. At adepth of about 3 m Eisenia arborea, S.
franciscanus and S. purpuratus were abundant. Juvenile sea urchins were common in the sea urchin
gpine canopy. The S purpuratus had many gamarid amphipods associated with them. The S
franciscanus in shallow water were larger than the onesin the degper areas. The shrimp, Baeteus
macginitieae, were common underneath the S. franciscanus. Made and female Semicossyphus

pul cher were common, and alarge school of juvenile Oxyjulis californica were observed.

Location: Chrigti Beach, Santa Cruz Idand
Date: 7/30/93

Dueto lack of time we only had about five minutes to snorkel at the north end of Cristy Beach.
Snorkeling a depths between 1-5 m, six large pismo clams, Tivela stultorum were seen. Spiny mole
crabs, Blepheropoda occidentalis, were abundant.

Location: Reef midway between Gull Idand and Santa Cruz Idand.
Date: 9/16/93

Although, no surveys have previousy been conducted here, this area appeared to have a dense
Macrocystis pyrifera bed with athick canopy last year. This year there was only athin canopy that
formed over part of thereef. At adepth of about 11 m, the bottom was mostly flat with little relief.
This areawas mostly sea urchin barrens that conssted mainly of Strongylocentrotus purpuratus. S.
franciscanus and Lytechinus anamesus were less abundant. Much of this area had thick mats of
Chaetopterus variopedatus. A piece of one of these mats was brought to the surface and no live
worms were found in the tubes. Kelletia kelletii, Astraea undosa, and Aplysia californica were

common in this barren area.

In the rocky area a adepth of 4 - 8 m, small adult and juvenile M. pyrifera were abundant. Eisenia
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arborea was common. S franciscanus, S. purpuratus, and Lytechinus anamesus were common,
but not as abundant asin the sea urchin barrens. L. anamesus with wasting syndrome were common,
aswere their fresh wholetests. Juvenile S pur puratus were abundant under rocks. Small
Lophogorgia chilensis were common. No live Haliotis spp. were observed, however, old Haliotis
corrugata shdls were present, and one smdl fresh shell wasfound. Pisaster giganteus were
common, and Patiria miniata were uncommon. Panulirusinterruptus were common. There were
few fish here and most were amdl. Smdl femae Semicossyphus pulcher were abundant.

Location: Admiral's Reef, Anacapa |dand
Site: #11 ANIAR

1993 sampling dates: 8/23, 8/25, 8/26, 8/27, 9/17.
1993 gatus. mature kelp forest

Ovedl, this ste changed little from last year. Macrocystis pyrifera canopy cover was estimated at
90%. Most of the M. pyrifera plants were hedlthy, but some had discol ored/tattered fronds, and
epiphytic bryozoans were common on the fronds. M. pyrifera covered 12% of the bottom.

Understory agae were abundant, conssting mostly of Eisenia arborea, Laminaria farlowii, Agarum
fimbriatum, Cystoseira spp., and miscellaneous red dgae. On the rocky (west) end of the transect, E.
arborea was abundant. Its overall density was 0.7/%, and covered 22% of the bottom; both adult and
juveniles were present. On the eastern end of the transect which is composed mostly of smdl boulders
and sand, adult and juvenile L. farlowii, and A. fimbriatum were abundant. Cystoseira spp. was
common covering 17% of the bottom. Miscellaneous red dgae was rdatively abundant for this Site,
covering 38% of the bottom. Articulated cordline dgae was abundant on the top/shalower parts of the
reef; however, coverage was low (3%) along the transect.

Amphipod tube mats, gorgonians, hydroids, chrissmas-tree worms, anemones, and Hydractinia milleri

were the most common miscellaneous invertebrates observed on RPCs. This category covered 18% of

the bottom. Sponges and tuni cates were common, covering 3.6% and 4.4.% of the bottom
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respectively. Lophogorgia chilensis were abundant, and Muricea californica and M. fruticosa were
common. Their densities were 0.96/nT, 0.043/n, and 0.022/n", respectively. Eugorgia rubens
(purple gorgonian) were aso abundant, and small (1-10 cm) individuas were common.

Patiria miniata were common, having a density of 0.23/nf. Pisaster giganteus were uncommon, and
none were found during the quadrat counts. Strongylocentrotus franciscanus and S. purpuratus
densities were 7.6/mt and 9.0/nT respectively. Lytechinus anamesus density continued to decline from
their 1988 high of 38/nT to adensity of 0.72/nT thisyear. L. anamesus were observed with wasting
syndrome and we estimated that 7% were affected on August 27. Whole fresh L. anamesus tests were
common, indicating recent mortdity. Centrostephanus coronatus were relaively common.
Parastichopus parvimensis were abundant with a density of 1.7/nf.

Hinnites giganteus were abundant, especialy on top of thereef. Their dengity was recorded at
0.43/m. Aplysia californica were common (0.027/n). Haliotis corrugata were relatively common
having a density of 0.017/mf. On August 23, the dive boat LIBERTY was anchored amost directly
over thetransect. They reported observing severd H. corrugata with withering syndrome at a depth of
about 21 m. All abalone found aong the transect at a depth between 9 - 15 m appeared to be hedthy;
however, two fresh adult H. corrugata shells were found. On September 17, we dove on the reef just
south of the transect to look for H. corrugata. Thisreef looked similar to the transect but was at a
depth between 17 - 30 m. Only four live H. corrugata were found and al appeared to be hedthy. H.
corrugata shdlls were common, 56 were counted. Many of the shells appeared reatively fresh,
possibly from animas that died within the last year.

Adult Chromis punctipinnis and Girella nigricans were abundant under the kelp canopy near the
surface. Oxyjulis californica and Atherinops affinis were common. A smdl school of juvenile

Chromis punctipinnis and alarge school of Trachurus symmetricus were observed.

In the seven ARMSs, two H. corrugata were found. Juvenile H. giganteus were abundant, 59 were
found in the seven ARMs. Thisis about the same number that were present in 1992. The modules
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contained 17 P. giganteus, compared to only five found in 1992. The numbers of both S. purpuratus
and S franciscanus in the modules increased from 1992. However, the number of red and S

pur puratus less than 15 mm remained about the same, indicating Smilar recruitment during both years.

Location: Cathedral Cove, Anacapa | dand
Site: #12 ANICC

1993 sampling dates. 8/26, 10/1.

1993 gatus: mature kelp forest

This Ste changed little from last year. Macrocystis pyrifera canopy cover over the transect was
edimated a 65%. The kelp forest conssted of juvenile, large, and small adult M. pyrifera plants, al of
which were abundant. Adult and juvenile M. pyrifera densities were 0.7/nf and 2.1/m’ respectively.
M. pyrifera covered 27% of the bottom. Understory algae consisted of Cystoseira spp., smdl adult
Eisenia arborea, Laminaria farlowii, and articulated cordline. L. farlowii was common covering
4.0% of the bottom and a density of 0.78/nf. Cystoseira spp. was common covering 9.4% of the
bottom. Articulated and encrusting coralline agae were common covering 17% and 33% of the
bottom, respectively. A eongated/teardrop shaped species of Halicystis was common on boulders on
the inshore Side of the transect.

Spirobranchus spinosa and hydroids were the most common miscellaneous invertebrates recorded on
RPCs. This category covered 16% of the bottom. Bryozoans were recorded at their highest coverage
(9.7%) since monitoring began at this Site.

Patiria miniata and Pisaster giganteus were uncommon. Strongylocentrotus franciscanus and
Spurpuratus had densities of 3.9/n" and 1.5/nT respectively. Juvenile S franciscanus and S.

pur puratus were common under the spine canopy of the S. franciscanus. Parastichopus
parvimensis were common a a density of 0.73/nt.

Panulirus interruptus were recorded at their highest density recorded at this site (0.11/nT). Most of
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these (64 of the 82) P. interruptus were from one cavern dong the transect. Thissmal cavern
typicdly hasmany P. interruptus, but israrely encountered on band transects. P. interruptus molts
were abundant in the cobble bed inshore of the transect. Molts have been abundant in this areafor a
least the past severd years.

Haliotis corrugata were present along the transect, their density was 0.0083/n. Hinnites giganteus
were abundant having a density of 0.22/nf. Adult and juvenile wavy top turban snails were abundar,
and had adensity of 1.8/nf. On the north end of the transect near the ARMs, large Astraea undosa
were abundant covering most of the bottom.

Smdll schoals of juvenile Chromis punctipinnis were common. Adult C. punctipinnis, Embiotoca
jacksoni, Hypsypops rubicundus, and Paralabrax clathratus were dl common. Adult Halichoeres
semicinctus were abundant. Smal femae Semicossyphus pulcher were abundant, and severd maes

were seen. Alloclinus holderi density remained high (0.6/nf) since last year.

One H. corrugatawas found in the seven ARMs. Cypraea spadicea were more abundant this year
than in 1992; 127 were found in the saven ARMSs, compared to 27 from four ARMsin 1992. The
number of H. giganteus found in the ARMs decreased to 7, compared to 23 in 1992. The number of
P. miniata also decreased in 1993.

Location: Landing Cove, Anacapa ldand
Site: #13 ANILC

1993 sampling dates. 8/25, 8/27, 9/30.

1993 dtatus. open kelp forest

Overdl, this Ste has changed little snce monitoring began. The Steis characterized by an open kelp

forest with little canopy, probably due to boet traffic in the cove. Juvenile, and smal and large adullt
Macrocystis pyrifera plants were abundant. Adult and juvenile M. pyrifera densities were 0.58/n
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and 1.3/n respectively. Understory algae was abundant and consisted of Laminaria farlowii,
Cystoseira spp., articulated cordline, Pterygophora californica, and Eisenia arborea. M. pyrifera,
P. californica, and E. arborea combined covered 81% of the bottom, their highest coverage recorded
a thisgte. L. farlowii and Cystoseira spp. covered 21% and 14% of the bottom respectively. L.
farlowii densities (2.8/n) continued to be high. Gelidium spp., was abundant on the shallow/east end
of the transect, and covered 26% of the bottom. Miscellaneous red algae covered 24% of the bottom.

Miscellaneous invertebrates covered 7.6% of the bottom. The most common miscellaneous
invertebrate was Hinnites giganteus. Sponges covered 2.4% of the bottom, a decrease from last

severd years. Tunicates were uncommon, and bryozoans combined covered 5.7% of the bottom.

Patiria miniata and Pisaster giganteus were uncommon along the transect, and none were observed
on quadrats this year. Srongylocentrotus franciscanus and S. purpuratus had densities of 3.1/t
and 1.8/n respectively. In early August, three S pur puratus were observed with wasting syndrome;
this has been the only sighting at thislocation. Parastichopus parvimensis were common at 0.25/nT.

Haliotis corrugata and Panulirus interruptus were common aong the transect, having dengties of
0.038/m’ and 0.014/nT respectively. Adult and juvenile Astraea undosa were common having a
density of 1.1/nf. H. giganteus were abundant with adensity of 0.65/nf. Megathura crenulata
density continued to decline for the seventh year. This year's density (0.0056/nT) was the lowest
recorded at this location since monitoring began.

During two of our vigtsto this Ste within a 35 day period we found nine fresh H. corrugata shells. Six
of the nine were larger than 110 mm. This appearsto be unusudly high mortaity for adult H.
corrugata. Although no abaone were removed, and al seemed to be strongly attached to their
subgtrate, one diver observed some abaone that appeared shrunken. A fresh H. cracherodii and one
old H. assimilis shell were found.

Adult and juvenile Chromis punctipinnis, Oxyjulis californica, and Hypsypops rubicundus were
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common. Femae Semicossyphus pulcher, Girdla nigricans, Embiotoca jacksoni, and large adult
Paralabrax clathratus were common. A Myliobatis californica was observed feeding at the
rock/sand interface.

Wave action gppears to have moved and overturned some of the ARMs a thisste. Severd of the
ARMswere moved to a new location dong the transect, which will hopefully be less vulnerable to wave
action. Three H. corrugata were found in the saven ARMs. Juvenile H. giganteus were abundant,
with 49 observed in the seven ARMs. In 1992, only five H. giganteus were found. Both S
franciscanus and S. purpuratus were more abundant this year thanin 1992. In the ARMS, population
sze gructure of S. franciscanus changed little from 1992; however, size ructurein S, purpuratus did
change. S purpuratus size structure showed more bimodaity than in 1992.

Location: Cat Rock, Anacapa | dand
Date: 8/12/93

Two survey dives were made at thissite. The first dive was conducted on the southeast Sde of Cat
Rock. Inardatively small areathere were patches of Strongyl ocentrotus pur puratus barrens,
patches of dense young kelp forest composed mostly of many small adult M. pyrifera plants and
patches of mature kelp forest composed of alow dengty of large canopy forming M. pyrifera. Inthe
seaurchin barrens, S. pur puratus were seen with wasting syndrome. We estimated that less than 10%
of the sea urchins were affected. Haliotis corrugata were common.

The second dive was in shdlow water (less than 8 m) and circumnavigated Cat Rock. H. corrugata
were common and one Haliotis fulgens was seen. One diver spent about 30 minutes looking for
juvenile Haliotis cracherodii under rocks on the north west side of the rock at depths lessthan 3 m.
Although this area used to have alarge population of H. cracherodii, no live black abaone were found

and only severd old shells were seen.



Location: Southeast Sea Lion, Santa Barbaraldand
Site: #14 SBISESL

1993 sampling dates. 6/21, 6/22, 6/23, 8/24.

1993 gatus. mature and young kelp forest

Macrocystis pyrifera canopy cover was estimated at 25%, and was mostly over the southern half of
the transect. M. pyrifera was growing aong the entire transect, and its abundance increased
dramaticaly from previousyears. Adult and juvenile M. pyrifera were recorded at their highest
densities since monitoring began, 0.63/n” and 1.2/n respectively. M. pyrifera covered 36% of the
substrate, also the highest recorded coverage. Many of the M. pyrifera on the southern hdf of the
transect were large and formed a canopy during ebb tides. On the northern half of the transect, small
adult and juvenile M. pyrifera were abundant; none of these plants were greater than 10 min height.
Mogt of the M. pyrifera appeared to be healthy, but some of the older blades had epiphytes (mostly
bryozoans) growing on them. Cystoseira spp. coverage was 13%, the highest coverage since 1982.
Miscellaneous brown algae covered 4.9%, a decrease from 1992. Bare subgtrate had arelatively low
coverage (18%) for this Ste.

Balanophyllia elagans were common, and many of them on the north end of the transect were being
overgrown with encrusting cordline dgae. Thisisacommon phenomena when macro agae grows near
cup cords. (Coyer et d, 1993) The high dengity of young M. pyrifera plants may be causng this. B.
elagans covered 0.7% of the bottom. Muricea californica, M. fruticosa, and Lophogorgia chilensis
weredl common. Tethya aurantia were common having adensity of 0.13/nf. The most abundant
miscellaneous invertebrate on RPCs was amphipod tube mats. This category covered 23% of the
bottom.

Aplysia californica were abundant and were counted on quadrats and band transects. Their

respective densities were 1.1/nt and 0.61/nt. A possible explanation for the lower density on band

transects, is that this method covers more, less optima habitat for sea hares, such as sand. Conus
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californicus (cone snails) and their egg masses were common. Simnia vidleri were common on L.
chilensis. The opistobranch, Navanax inermis and their eggs were common, they were observed
eding smdl seahares A 9 mm Haliotis corrugata was found on an old H. corrugata shdll. Astraea

undosa were common having a density of 0.48/nt.

Sea urchin wasting syndrome was observed in saverd Lytechinus anamesus; however,
Strongylocentrotus purpuratus or S. franciscanus were observed with the syndrome.
Centrostephanus coronatus were common. S franciscanus were common, having a dengty of
2.7/nf. S purpuratus density declined to 17/nt, about half of its 1992 density, and the lowest
recorded density since 1985. L. anamesus densities decreased, and were counted on band transects
and quadrats. Their respective densities were 4/nt” and 3.8/n. Patiria miniata and Pisaster

giganteus were common.

Oxyjulis californica adults and juveniles were abundant. Juvenile and smal femae Semicossyphus
pulcher were common. Several Myliobatis californica and alarge school of Trachurus

Symmetricus were seen.

Location: Arch Point, Santa Barbaraldand
Site: #15 SBIAP

1993 sampling dates. 6/24, 6/25, 8/24.

1993 gatus. young kelp forest

In June, Macrocystis pyrifera canopy cover was present only on the south end of the transect, and was
estimated at 5% cover. The smal kelp forest at the offshore edge of the south end of the transect
appeared smilar to last year, but had expanded closer to the transect. The far north end of the transect
had some adult and juvenile M. pyrifera, but the rest of the transect had few M. pyrifera. Adult M.
pyrifera was recorded at their highest dengity snce monitoring began. M. pyrifera coverage was a'so
recorded at it highest level (15%). Juvenile M. pyrifera plants were common at 0.85/n. M. pyrifera
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plants appeared hedthy, and had little epiphytic growth. Eisenia arborea were common, having a
density of 0.6/nT; most of these were juveniles on the north end of the transect. Green agae (9.4%),
miscellaneous brown agae (23%), Laminaria farlowii (1.3%), Cystoseira spp. (5.4%), and
articulated (38%), algae were dl at their highest coverage since 1985. Cystoseira spp. was common
along the transect and two species were present, C. setchellii and C. neglecta. C. neglectawas
especidly abundant dong the south end of the transect. C. neglectaiseasly confused with Sargassum
spp. and was counted as miscellaneous brown agae in RPCs. Encrugting coralline algae covered 64%

of the substrate. Bare substrate was recorded at its lowest coverage (11%) at this Site.

The bryozoan, Thalamoporella californica, was abundant and formed several large, dense patches
aong the transect. Bryozoans covered 8.8% of the bottom. The most abundant miscellaneous
invertebrates observed on RPCs were amphipod tube mats, hydroids, and barnacles. This category
covered 8.0% of the transect

Astraea undosa were abundant and incressed in density (0.73/nt) from last year. Most were small
and aggregated in cobble patches between large rocks. Aplysia californica were present in low
dendties A smdl Haliotis fulgens approximately 20 mm and a3 mm aba one (probably green or

pink) were found under smal rocks.

Patiria miniatawererare; only two small individuas were found underneath rocks. Pisaster
giganteus were uncommon. No sea stars were found on quadrats this year. Strongylocentrotus
pur puratus density declined from 59/nf in 1992 to 5.7/ this year. Only two S. purpuratus were
observed with wasting syndrome. Many of the S. purpuratus appeared to be growing new spines.
Spine loss may have occurred from the wasting syndrome that was observed herein 1992. Unbroken
S purpuratus tests were common. S franciscanus were common (2.8/nf), and densities have
changed little snce monitoring began in 1982.

Adult Hypsypops rubicundus, Chromis punctipinnis, Halichoeres semicinctus, Oxyjulis

californica, and juvenile O. californica were abundant. H. rubicundus nests were common. Two



tagged H. rubicundus were seen. Alloclinus holderi were common, and had a density on 0.45/nt.

Location: Cat Canyon, Santa Barbara Idand
Site: #16 SBICC

1993 sampling dates. 6/23, 6/24, 8/24.

1993 datus. young kelp forest

This ste changed dramaticdly over the last year, from Strongyl ocentrotus pur puratus barrens to a
young kelp forest. Macrocystis pyrifera plants were abundant adong the entire transect. Smadll patches
of mature canopy forming M. pyrifera were present on the west end and east of the east end of the
transect. The remainder of the transect was covered with juvenile and young/small adult M. pyrifera
that did not form a.canopy. Adult and juvenile M. pyrifera densities were 3.9/nf and 13/nf
repectively, their highest densities since monitoring began at thissitein 1986. M. pyrifera covered
61% of the bottom, dso its highest coverage. All of the M. pyrifera appeared hedthy, and had few
epiphytes. Percent cover of green agae (4.1%), miscellaneous red (15%), miscellaneous brown agae
(19%), and Cystoseira spp. (12%) were aso recorded at their highest levels Snce monitoring began at
thisste. In March, this Ste was mostly bare with encrugting cordline agae dominating the bottom. The
bottom was covered with red, green, and brown foliose lgae aswell as articulated and encrusting
cordline dgee. Articulated coralline algae was abundant and covered 22% of the bottom. Overdl,

there was a high abundance and diversity of dgee.

Astrangia lajollaensis and Balanophyllia el agans were recorded at their lowest coverage since 1988,
0% and 0.2% respectively. Bryozoans were common, and covered 7.3% of the substrate.
Miscellaneous invertebrate coverage decreased to 7.7%, its lowest coverage since 1986. The most
abundant miscellaneous invertebrates on RPCs were amphipod tube mats, hydroids, and barnacles.
Spirobranchus spinosa were not as abundant as in previous years.

Aplysia californica were common (0.017/n), but were not as abundant asin the previous three years.



Four Haliotis corrugata were found on band transects. Astraea undosa were common, however
their densities were low on quadrats, 0.05/n. Panulirus interruptus were common. On band

transects, 18 were found, 16 of these were found on a Single transect.

Srrongylocentrotus pur puratus density decreased to 5.7/nt from their 1992 density of 35/n. In
March, sea urchin wasting syndrome was observed and many S. purpuratus were devoid of spines.
During our vigtsto this site in June and August no wasting syndrome was observed. However, many of
theremaning S. purpuratus had short spines that gppeared to be regrowing from previous loss. Whole
S purpuratus tests were common aong the transect. S. franciscanus density was 3.3/nf. Only one

Patiria miniataand severa Pisaster giganteus were seen.

Adult and juvenile Oxyjulis californica, and Hypsypops rubicundus were common. One large
Heterodontus francisci was seen, and Myliobatis californica were common. A smal school of

Trachurus symmetricus was seen.

Sutil 1dand, Santa Barbara Idand
Date: 6/24/93

Laitude 33°27.27 W

Longitude: 119° 03.00 N

A survey dive was made on the northwest Sde of Sutil 1dand. The main objective of this dive wasto
search for abalone. Thisareawas atypical mature kelp forest. Macrocystis pyrifera was growing to a
depth of 24 m. The M. pyrifera were very large, spread out, and formed athick canopy. Understory
agae was abundant and diverse. Of the eight divers that searched for abaone, two of them were a
depths greater than 15 m. The remaining sSix divers dove a broader range of depths, from 6 - 20 m. All
of the abalone found were between 7.5 - 10.5 m. Based on estimated sizes, seven undersize and eight
gport lega (6") Haliotis corrugata, and four undersize and four sport legd (6") Haliotis fulgens were

found. No juvenile abaone were found.



Wash Rock, Santa Barbara Idand
Date: 6/25/93

Latitude: 33°28.34 W

Longitude: 119° 03.72 N

Survey dives were made at "Wash Rock”, 3/4 of amile west of Santa Barbaraldand. We located the
underwater arch at a depth of about 15 m. The area around the arch was typical of a mature kelp
forest. The Macrocystis pyrifera plants were large, spread out, and formed a thick canopy. About
100 m north of the arch, at depths of 10-14 m, there was alarge area of Strongylocentrotus
franciscanus and S. purpuratus barrens. 1n the kelp forest around the arch, S. franciscanus were
abundant, and very large. We have heard that the S. franciscanus in this area tend to have poor quaity
gonads, this may be why the large urchins had not been harvested here. Centrostephanus coronatus
were common. Allopora californica was common and appeared to be healthy around the arch. No
live abdone and only three old Haliotis corrugata shellswere found. One large Sohyraena argentea
was seen.

GENERAL DISCUSSION

In 1993, kelp forests were present at 13 Sites, this an increase from the nine siteswith kelp in 1992.
Theseincluded dl three Santa Barbara Idand sites, dl three Anacapa Idand sites, Y dlow Banks, Gull
Idand, and Pelican Bay at Santa Cruz Idand, al three Santa Rosa Idand sites, and Wyckoff Ledge on
San Migud Idand. Two of the three remaining Stes were sea urchin barrens, and the other was
dominated by Pachythyone rubra. Scorpion Anchorage on Santa Cruz Idand, remains a complete
barren with little dgae, high dengties of Strongyl ocentrotus pur puratus and high sedimenteation. Hare
Rock on San Migud Idand was still dominated by Strongyl ocentr otus franciscanus, but the smal
kelp forest southeast of the transect remained from last year. Fry's Harbor on Santa Cruz Idand had



some understory brown algae, but continued to be dominated by small Pachythyone rubra.

Three of the four Sitesthat developed to kelp forests this year were S, pur puratus barrens with small
patches of Macrocystis pyriferain 1992. All three of these Stes are at Santa Barbaraldand. The
remaining ste, Pelican Bay, a Santa Cruz Idand was a barren areawith some brown dgaein 1992. S.
pur puratus densities at the Santa Barbara Idand sites were high prior to 1993, and declined rapidly
snce 1992. It gppears that kelp returned at these Sites because of the declinein S purpuratus
dengties. Although S purpuratus dengty declined a Pelican Bay, it isunclear if thiswasthe principle
factor for the return of the kelp forest, since Srongyl ocentrotus spp. densities have been low (< 9/nf)
since 1991. We expected kelp to return to this site prior to 1992 (Richards and Kushner, 1994).

The sea urchin wasting syndrome described in 1992 (Richards and Kushner, 1994), was till present on
the Channdl I1dands during 1993. The symptoms of this syndrome are partid or complete loss of spines
and dark green or black blotches on the test. These blotches were sometimes associated with
deformations/lesons on the test. Sea urchin wasting syndrome was observed at seven sites (Table 6)
on Santa Cruz, Anacapa, and Santa Barbara Idandsin 1993. 1n 1992, it was observed at Six Steson
these three idands and Santa Rosaldand. S. purpuratus and Lytechinus anamesus were observed
with the syndrome, while no S. franciscanus seemed to be affected. This syndrome appears to have
caused high mortadity among S. purpuratus at two stes on Santa Barbaraldand (Cat Canyon, and
Arch Point). The other Ste on Santa Barbaraldand (Southeast Sea Lion), dso showed adeclinein S.
pur puratus density, however wasting syndrome was only observed in L. anamesus at this Site.
Unbroken S. purpur atus tests were common a Gull 1dand, Santa Cruz Idand, Cat Canyon and Arch
Point, Santa Barbara Idand, and whole L. anamesus tests were common at Admirals Reef, Anacapa
Idand. The presence of whole sea urchin tests indicates that sea urchin mortality was probably caused
by reasons other than predation.

The Cdifornia Department of Fish and Game is beginning to look at sea urchin wasting syndrome, but

no results are available. If this syndrome beginsto affect S. franciscanus, it could negatively impact
Cdifornia's mogt important fishery.
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Sea dar wasting disease was observed at three sites during 1993 (Table 6), a decrease from nine Sites
in 1992. All three of these Stes were on Santa Cruz Idand. This disease, in which the infected animals
appear to be rotting, is possibly caused by a bacteria infection (Schroeter and Dixon, 1988). The
prevaence of the disease gppeared to be low with only afew individuas being affected at each Ste.
Patiria miniata were the only sea stars observed with wasting disease in 1993.

Haliotis rufescens recruitment gppeared to be low thisyear. At the Six gationswhere ARMswere
monitored in 1992 and 1993, three H. rufescens less than 26 mm were found in 1993, and two in
1992. Haliotis corrugata recruitment was higher at these Sx gationsthan it wasin 1992; 11 H.
corrugata less than 26 mm were found in 1993, compared with threein 1992. Abaone less than 26
mm were used for this comparison, because they are probably lessthan 1.5 years old (Hahn, 1989),
and only have been detectable in the modules for about one year. We found very few smal abdonein
their native habitat during 1993.

In 1993 we received three reports of withering syndrome in abalone from sport dive boats. On May
3rd, adiver aboard the dive boat PEACE collected a H. rufescens with awithered foot near the ship
wreck CHICKASAW on Santa Rosaldand. On July 15, Jm Delong, the captain of the dive boat
CONCEPTION, brought us a H. rufescens with a shrunken foot that was collected from Castle Rock,
San Migud Idand. He said that out of about 100 aba one collected on his boat this year, thiswas the
only one he saw with a shrunken foot. On August 23, the dive boat LIBERTY was anchored dmost
directly over the Admiral's Reef transect on Anacgpaldand. They reported having seen severa H.
corrugata with withering syndrome (see resullts section under Admird's Reef). We dso observed a
unusudly large number of fresh H. corrugata shells at Landing Cove, Anacapaldand (see results
section under Landing Cove). The above evidence suggests the possibility that the withering foot
syndrome that devastated the Haliotis cracherodii population in Southern Cdifornia, could possibly
affect other Haliotis spp.. We will need to carefully check the hedlth of abalonein the future in order to

monitor withering syndrome.



Weve been concerned about how to standardize and improve size frequency data collections (Richards
et d, 1990). In previous years a non-destructive genera search method was used to locate animas
measured in the naturd habitat Sze frequencies. In this method, divers conduct a generd search for
emergent animas of one or two target species and measure dl individuas encountered. Unfortunately,
even the most experienced divers have different search images from one another. We would like to
refine this technique so that divers have a defined search area, hopefully decreasing the search image
variability anong divers. Unfortunately, time is limited and we are unable to utilize new techniques that

increase our sampling time underwater.

Thisyear wetried usng severd different techniquesto locate animads for the sze frequency
measurements. We used a 0.5 nf quadrat to chose which S franciscanus, S. purpuratus, and
Patiria miniatato measure. We aso measured animals while conducting density counts on band
transects. This method worked well for species that were dready included on band transects, and had
relatively high densties. We dso tried using a 1.5 m pole by swimming aong the transect, searching for
one or two target species and measuring them only if they crossed beneeth the pole. This method
worked well, but was difficult to conduct in areas of high kelp dendty. Overdl, it gppears that unless
densties are reatively high, these methods require more time than agenera search. We recommend
that short band transects perpendicular to the main transect be used to better define and intensify search
efforts.

New Artificid Recruitment Modules (ARMS) were placed a Pelican Bay, Santa Cruz Idand. There
arenow ARMs at 10 of the 16 permanent Sites. Table 7 contains the date of deployment, and the
number of ARMsthat are at each location. ARMs at nine sites were sampled this year; the ARMs at
Pelican Bay were not sampled this year, because they were recently deployed. We now have two
years (1992 and 1993) of size frequency datafrom the ARMs at six Sites. Comparisons at these six
stes hasindicated an increase in H. corrugata recruitment mentioned earlier. S, franciscanus
recruitment (number of sea urchins less than 15 mm) increased &t four, and remained the same at two of
the gtes. S purpuratus recruitment (number of sea urchins less than 15 mm) increased at three, and
remained the same at three of the Sites. The data from these Six Stes aso reveals numerous other
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changesin recruitment since 1992. Wefed that the ARMs are a vauable tool for monitoring
recruitment of severa species while minimizing the impact on the naturd habitat. 1n 1995, we
recommend acquiring the resources needed to place and monitor ARMs at the San Miguel and Santa
Barbaraldands sites, and at Rodes Reef, Santa Rosaldand. Maintenance of the dready existing
ARMswill consst of replacing broken bricks and wire cages as needed.

Water temperatures in the tropica Pacific, continued to be above norma for the fourth consecutive year
(Kerr, 1993). According to NOAA's sea surface temperature and El Nifio advisories, the waters
around the Channel I1slands were 0.55 - 2.2 °C above normal for most of 1993. Severa species
associated with warm water were observed in 1993. Pleuroncodes planipes (pelagic red crabs) were
seen throughout the year at dl of the Park idands, and Sphyraena argentea (Cdifornia barracuda)
were seen on severd occasions. Cypselurus californicus (flying fish) were common during the
summer, and were seen a San Migud Idand which is the northern extent of their range (Eschmeyer et.
d., 1983). Although sea surface temperatures were unusualy warm, the temperature data from our
stes (appendix C.) shows that there were frequent upwelling events during the summer. These cold,
nutrient-rich upwelling events possbly reduced the effects of warmer, usudly nutrient-poor water. We
did not observe any extreme effects of the warm water on algal abundances.

Thisisthefirst year that the monitoring program has acquired temperature data from more than 6
gations. Advancesin technology has created low cogt, user friendly temperature loggers and software
that has enabled usto collect these data. Although we only collected 7-23 weeks of datafor 14 of the
stations during 1993, it appears that we may be able to detect some trends between groups of stations.

All sites on the northern sides of Anacapa, Santa Cruz, Santa Rosa, and San Migud Idands had lower
temperature variability than on the south sides of these Idands. The higher variability on the southern
gdes of the idands indicates that there were more cold water (probably locaized upwelling) events than
on the northern sides of theidands.

Temperature data from Scorpion Anchorage, Santa Cruz Idand, and Arch Point, Santa Barbara ldand
was not collected because of technical problems with battery failure or disconnection. Partid dataloss



occurred at Hare Rock, San Migud Idand due to battery failure. Analyssof long term monitoring data
isdifficult if there are gapsin the data. We recommend that two temperature loggers be placed at each
gte. Thiswill greatly decrease the chance of not acquiring data if a problem such as batery failure
occurs.

Cdlibration of the HOBOTEMP™ temperature loggers showed that they were dl within the Onset
Computer Corporation's specified +/- 0.2 °C accuracy. We placed three temperature loggersin
separate housings a Landing Cove, Anacapa ldand to check ther precison. The results from these
loggers show that they collected smilar data (gppendix C). Of the 380 temperature readings recorded
by each temperature logger, 48 were 0.5 °C apart. This greater than +/- 0.2 °C is possibly due to the
recorders being in different housings, and not arecorder difference.

This year we divided the angle RPC category that included M. pyrifera, Eisenia arborea, and
Pterygophora californica into three separate categories. We will retain the origina category in our
databases as a summation so that comparisons to previous years can be made. Female and mae
categories of Halichoeres semicinctus were added to the fish transectsin 1993. We recommend that
an additiond category of juveniles be a added to Semicossyphus pulcher on the fish transectsin 1994.
These changes, and the procedures for the temperature loggers, once refined, need to be added to the
Kelp Forest Monitoring Handbook.

Thisyear project divers asssted San Diego State University with sea urchin recruitment and growth
sudies, and Patty Debenham, a graduate student at the University of Cdiforniaat Santa Barbara, with a
S. franciscanus genetics sudy. All Strongyl ocentrotus spp. data from the project was sent to Peter
Kavass at the Cdifornia Department of Fish and Game. Dendty and sze frequency datafor Kelletia
kelletii were sent to JIl Zamzow, a undergraduate student at the University of Cdiforniaat Santa Cruz.
We collected tissue samples from 15 H. rufescens at Johnson's Lee, Santa Rosa Idand for Robert
Carpenter of Cdifornia State University, at Northridge. He is conducting a genetics study to look at
dispersa patterns and capabilities of H. rufescens.

4



ACKNOWLEDGEMENTS

This ecological monitoring program was supported by the U.S. National Park Service in cooperation
with the Cdifornia Department of Fish and Game and the U.S. Department of Commerce, Nationd
Oceanographic and Atmospheric Administration, Marine Sanctuary Program.

We are deeply indebted to the many divers who have participated in this endeavor. Gary E. Davis
continued to provide advice and support for the project aswel as participating in data collection.

We ds0 gppreciate the efforts of Diane Richardson, John Provo, Dwight Willey, Keith Duran and Dave
Staltz for supporting us on the boats and keeping us afloat and underwater.

V)



LITERATURE CITED

Coyer, JA., R.F. Ambrose, JM. Emgle, and J.C. Carroll. 1993. Interactions between corasand
algae on atemperate zone rocky reef: mediation by sea urchins. J. Exp. Mar. Biol. Ecol., Vol. 167, pp.
21-37.

Davies, D. H. 1968. Statigicd andydis of the relation between kelp harvesting and sportfishing in the
Cdiforniakelp beds. In North, W. J. and Hubbs, C. L. (editors) Utilization of Kelp-bed Resourcesin
Southern Cdifornia. pp. 151-212. Cdif. Dept. of Fish and Game Fish Bull. 139.

Davis, G. E. 1985. Kéep forest monitoring program: preliminary report on biologica sampling design.
Univ. of Cal. Davis Coop. National Park Resources Studies Unit. Tech. Rept. No. 19. 46p.

Davis, G. E. 1986. Kelp forest dynamicsin Channel Idands Nationa Park, California, 1982-85.
Channd Idands Nationd Park and National Marine Sanctuary Natura Science Study Reports. CHIS
86-001. 11p.

Davis, G. E. 1988. Kdp forest monitoring handbook for Channel 1dands National Park, Cdifornia.
Channd Idands Nationa Park Natura Science Reports. Ventura, Cdifornia. 34 pp.

Davis, G. E. and W. L. Halvorson. 1988. Inventory and monitoring of natura resourcesin Channel
Idands Nationa Park Cdifornia. Channd Idands National Park Natural Science Reports. Ventura,
Cdifornia

Engle, J. M. (Persond Communication) Tatman Foundation. Santa Barbara, CA.

Eschmeyer, W. N., E. S. Herdd, and H. Hammann. 1983. A Fied Guide to Pacific Coast Fishes of
North America  Houghton Mifflin Company, Boston. p. 113.

Hahn, K.O. Nutrition and Growth of Abalone. 1989. The Handbook of Culture of Abalone and
Other Marine Gastropods. p. 149.

Kerr, R. A. 1993. El Nifio Metamorphosis Throws Forecasters. Science. Vol. 262, pp. 656-657.

Richards, D. V., C. Gramlich, G. E. Davis. Inprep. Kep forest ecologica monitoring Channel 1dands
National Park 1982 - 1989.



Richards, D.V., W. Avery and D. Kushner. 1993. Kelp Forest Monitoring -- Channel Idands National
Park (1990 annual report). Technica Report NPS'WRUC/NRTR-93/05.

Richards, D.V., D. Kushner and W. Avery. 1993. Kelp Forest Monitoring -- Channel Idands National
Park (1991 annual report). Technica Report NPS'WRUC/NRTR-93/06.

Richards, D.V. and D. Kushner. Inprep. Kep Forest Monitoring -- Channel 1dands Nationa Park
(1992 annual report).

Schroeter, S. and M. Dixon. 1988. Theroll of disease in Southern Cdiforniakelp forests. Abstracts
from the Southern Cdifornia Academy of Sciences annud meeting. #18.

Woodhouse, C. D. (Principle Investigator). 1981. Literature review of the resources of Santa Cruz
and Santa Rosa |dands and the marine waters of Channel 1dands National Park, Cdifornia. Santa
Barbara Museum of Natura History Contract Rep. Nat. Park Serv. CX 8000-0-0028. 2 Vol.



Al
Appendi x A. 1993 Station Data - All Sanpling Methods

| nt roducti on

Foll ow ng are the popul ati on data gathered in 1993 for the
Kel p Forest Monitoring Program sanpling nmethods. Means,

st andard devi ations and total nunmber of sanples (cases) are

gi ven for QUADRATS, BAND TRANSECTS, RANDOM PO NT CONTACTS, and
FI SH TRANSECTS. SIZE FREQUENCY data are presented as
percentiles falling within indicated size classes. (Readers
shoul d be aware that the number of significant digits is an
artifact of the database program and does not inply this |evel
of precision.)

Not es on net hods:

QUADRATS. Means represent average counts obtained from 20
stratified random1l m X 2 m quadrats, each the sum of two
i ndi vidual divers' counts in 1 mX 1 m quadrats.

BAND TRANSECTS. Means represent average counts obtained from
12 stratified random 3 m X 20 mtransects, each the sum of two
i ndi vi dual divers' counts on 3 m X 10 m quadrats.

RANDOM PO NT CONTACTS. Means represent average percent cover
for a given organism or substrate, at 25 stratified random

| ocations along the transect line. Forty points from each
guadrat (1,000 points total) are used to detern ne percent
cover of selected organisnms and substrate within one neter of
the bottom Percent cover may total nore than 100% because of
| ayeri ng.

FI SH TRANSECTS. Means represent the average of counts
obt ai ned on each pass by divers swinmng the entire 100 m
transect |ine and observing fishes passing within a 2 mX 3 m
"wi ndow' centered on the line. Cases listed refer to the
total nunber of passes made during fish surveys for the year,
or day. Counts of adults and juveniles for each transect pass
for each date are available as raw data, as are tinme and

hori zontal Secchi neasurenents. All counts were conducted

bet ween 0900 and 1500 hours.

SI ZE FREQUENCY MEASUREMENTS. Cases (N) represent the nunber
of organi snms neasured. Data are presented as percentiles
within size classes. Specific dinmensions: Tethya- dianeter
in m1  Hinnites- maxi mum shell diameter in m Haliotis, and
Kel | eti a- maxi mum shell length in mm Astraea- maxinum

di ameter of shell at base in mm  Megat hura- shell Iength, not
including mantle, in mm Sea stars- maxi numradius in nmm

Sea urchins- test dianmeter in mm Macrocystis- nunber of
stipes (counted 1 m above the substrate) and maxi num hol df ast -
base diameters in cm Gorgonians and Al |l opora- maxi mum wi dth
and height in cm Raw data will allow correl ation between
stipe nunber and hol df ast dianeter for individual kelp plants
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and between wi dth and hei ght for individual gorgonians. Size
frequencies taken fromanimals found in the artificial
recrui tment nodules (ARMs) are titled appropriately.
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LOCATION 1 SAN M GUEL | SLAND - WYCOFF LEDGE
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 5000 0. 4867 20
Ei seni a arborea 0. 0000 0. 0000 20
Pt erygophora californica 0. 3750 0.7412 20
Lam naria farlow i 0. 1500 0.4617 20
Macrocystis pyrifera juvenile 2.6250 2. 4434 20
Macrocystis pyrifera all 3.1250 2.4164 20
Cypr aea spadi cea 0. 0000 0. 0000 20
Astraea undosa 0. 0000 0. 0000 20
Ast raea gi bberosa 0. 3750 0. 6664 20
Patiria mniata 1.4750 1.4186 20
Pi sast er gi gant eus 0. 1500 0. 2856 20
Strongyl ocentrotus franci scanus 0. 5500 1.6694 20
Strongyl ocentrot us purpurat us 0. 0250 0.1118 20
Par asti chopus parvanensi s 0.1750 0. 4064 20
Styel a nont ereyensi s 0. 1000 0. 2616 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 0250 0.1118 20
Al l oclinus hol deri 0. 0000 0. 0000 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 1250 0. 0944 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 1653 0.1228 12
Lophogorgi a chil ensi s 0. 0069 0.0111 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 0042 0. 0075 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 3639 0. 1380 12
Megat hura crenul at a 0. 0000 0. 0000 12
H nnites gi gant eus 0.0139 0. 0255 12
Aplysia californica 0. 0000 0. 0000 12
Pycnopodi a hel i ant hoi des 0.0125 0.0176 12
Lyt echi nus ananesus 0. 0000 0. 0000 12




LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE

1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER
Mean

Speci es

Green al gae

M scel | aneous brown al gae
Desnmarestia spp.

Ei seni a arborea

Pt erygophora californica
Lam naria farl ow
Cystoseira spp
Macrocysti s, Ei seni a, Pt erygophora
Macrocystis pyrifera all

M scel | aneous red al gae
Articul ated coralline al gae
Crustose coral line al gae
Gel i di um spp.

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

Bal anophyl | i a el egans
Astrangi a | ajoll aensi s

Di opatra ornata

Phr agmat oponma cal i f orni ca
Ser pul orbi s squam ger us
Bryozoans

Di aperoeci a californica
Tuni cat es

M scel | aneous invertebrates
Bare substrate

Rock

Cobbl e

Sand

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fi sh Abundance

Chroni s punctipinnis
Oxyjulis californica
Sebast es nysti nus
Sebast es serranoi des
Sebastes atrovirens
Par al abrax cl at hr at us
Sem cossyphus pul cher
Enbi ot oca j acksoni
Enbi otoca lateralis
Danmal | cht hys vacca
Hypsypops rubi cundus
Grella nigricans

Hal | choeres sem ci nct us

0.

0.
14.
. 0000
. 3000
. 5000
. 4000
. 0000

6000
1000
4000

31. 7000

[EEN
WROOORrPOVWORrOoOro

DN
w ~ 0

[EEN

[EEY
COOROWROUORUIO N

. 0000
. 7000
. 5000
. 5000
. 6000
. 4000
. 6000
. 0000
. 4000
. 1000
. 2000
. 1000
. 1000
. 7000
. 0000
. 5000
. 6000
. 6000
. 2000
. 3000
29.

5000

. 9904

0000
0000

. 8750

0000

. 6250
. 0000

2500

. 3750

1250
6250
0000
0000

. 0000

Std Dev

1.

0.
17.
. 0000
. 8292
. 4434
. 0329
. 9645
. 7971
. 2431
. 3891
. 6145

|_\
WNOOONOOFRONEON

N WN
X XSEN

|_\

|_\
OLCOFROWRONON®O

6583
5000
5932

5000
0220
1815
3805
0000
9203
5000
8086
4023
5000
0135
0000
7003
9581

. 1424

7994

. 3213
. 8946

. 1672

0000
9737
1671
0000
9200
0000
3887
7773
3536
9226
0000
0000

. 0000

Ad

Cases

104

0o 00 00 0O 00 CO 0O 00 CO 0O OO CO 0O



LOCATION 1 SAN M GUEL | SLAND -

WYCKOFF LEDGE

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
8

930714
4
930914
4
Chrom s punctipinnis juvenile

930714

4
930914

4

Oxyjulis californica adult
930714

4
930914

4

Oxyjulis californica juvenile
930714

4
930914

4

Sebast es nystinus adult
8

930714
4
930914
4
Sebastes nystinus juvenile
8

930714
4
930914
4
Sebast es serranoi des adul t
8

930714
4
930914
4
Sebast es serranoi des juvenile
8

930714
4
930914

16.

[EY
N

O ©® o o © o o ©

O o © o o © o o © N P+ P

Mean

0000

. 0000
. 0000

0000

. 0000
. 0000

3750

. 7500

0000

. 6250
. 7500
. 5000

8750

. 7500
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

O o © o o o

13.

16.
11.

14.

O O O O O O o o O N B+~ N

A5

Std Dev

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

5324

. 5000

4317
3884

. 5000

4338

. 1671
. 7078
. 8284
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000



4
Sebastes atrovirens adult
8

930714
4
930914
4
Sebastes atrovirens juvenile
8

930714
4
930914
4
Par al abrax cl at hratus adult
8

930714
4
930914
4
Par al abrax clathratus juvenile
8
930714
4
930914
4
Sem cossyphus pul cher mal e
930714
4
930914
4
Sem cossyphus pul cher femal e
930714
4
930914
4

Enbi ot oca j acksoni adul t
8

930714
4
930914
4
Enmbi ot oca jacksoni juvenile
8

930714
4

930914
4

LOCATION 1 SAN M GUEL | SLAND -

Enbi otoca lateralis adult
8

R P
w W

0.

A O N p O FP p O © O O © O 0o © o o ©

. 8750
. 2500
. 5000
. 7500
. 0000
. 5000

0000

. 0000
. 0000

0000

. 0000
. 0000

6250

. 5000
. 7500

6250

. 2500
. 0000

0000

. 5000
. 5000

3750

. 0000
. 7500

WYCKOFF LEDGE

1250

2.
0.
1.
17.
27.
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1002
5000
7321
9821
3374

. 6458
. 0000
. 0000
. 0000

0000

. 0000
. 0000
. 7440
. 5774
. 9574

7440

. 5000
. 8165
. 9258
. 5774
. 0000
. 6621
. 0000
. 0311

. 3536



930714
4
930914
4
Enmbi ot oca lateralis juvenile
8

930714
4
930914
4
Danal i cht hys vacca adul t
8

930714
4
930914
4
Damal i cht hys vacca juvenile
8

930714
4
930914
4
Hypsypops rubi cundus adult
8
930714
4
930914
4
Hypsypops rubi cundus juvenile
8
930714
4
930914
4
Grella nigricans adult
8
930714
4
930914
4
Grella nigricans juvenile
8
930714
4
930914
4
Hal i choeres sem ci nctus nal e
8
930714
4
930914
4
Hal i choeres sem cinctus female

o[

© o o 9 o o © o o ©9 o o © o o © N O P O o © o o © o o

. 0000
. 2500

0000

. 0000
. 0000

2500

. 0000
. 5000

3750

. 0000
. 7500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

© O 0o ©O 0o 0O © 0O O © 0O 0O © O 0o O O O kP B O O O o ©O o o
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. 0000
. 5000

0000

. 0000
. 0000
. 7071
. 0000
. 0000
. 5059
. 0000
. 5000
. 0000
. 0000
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000
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930714 0. 0000 0. 0000
930914 0. 0000 0. 0000



LOCATION 1

SAN M GUEL | SLAND -

WYCKOFF LEDGE

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a
search net hod: band transect

(cases) N= 32
< 30 0.0

30 - 39 3.1%
40 - 49 12. 5%
50 - 59 12. 5%
60 - 69 21. 9%
70 - 79 12. 5%
80 - 89 9. 4%
90 - 99 9.4%
> 99 15. 6%
mn size (mMm 39
max size (mm 191
mean 77
node 64

Hal i otis rufescens

search method: general search

(cases) N= 58
< 45 0.0

45 - 49 1. 7%
50 - 54 1. 7%
55 - 59 0.0

60 - 64 0.0

65 - 69 0.0

70 - 74 1.7%
75 - 79 5.2%
80 - 84 0.0

85 - 90 0.0

90 - 94 0.0

95 - 99 0.0

100 - 104 3. 4%
105 - 109 0.0

110 - 114 1. 7%
115 - 119 1. 7%
120 - 124 1. 7%
125 - 129 0.0

130 - 134 8.6%
135 - 139 3. 4%
140 - 144 5.2%
145 - 149 1. 7%
150 - 154 3. 4%
155 - 159 12. 1%
160 - 164 8.6%
165 - 169 0.0

170 - 174 5.2%
175 - 179 3. 4%
180 - 184 5.2%
185 - 189 6. 9%
190 - 194 6. 9%
195 - 199 3. 4%
> 199 6. 9%
mn size (mMm 46
max size (mm 210
mean 152

node 156

Kelletia kelletii

sear ch net hod

(cases) N=
< 50

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99
100 - 109
> 109

mn size (nm
max size (nmm
mean
node

Astraea gi bberosa

sear ch net hod:

(cases) N=
< 20

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

> 79

mn size (mm
max size (nm
mean
node

Hi nni tes gi gant eus

sear ch net hod:

(cases) N=
< 20

20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
110 - 119
120 - 129
> 129

mn size (M
max size (mm
mean
node

A9

general search
35
0.0
2. 9%
2. 9%
8. 6%
34.3%
28. 6%
22. 9%
0.0

59
107
90
87

general search
86
0.0
4. 7%
11. 6%
17. 4%
33. 7%
30. 2%
2.3%
0.0

24
73
53
45

general search
10
0.0
10. 0%
10. 0%
0.0
10. 0%
0.0
0.0
20. 0%
10. 0%
20. 0%
10. 0%
10. 0%
0.0

29
127
83
29
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LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Patiria nminiata search method: general search

search method: 1.5 m pole (cases) N= 2
(cases) N= 120 < 80 0.0
< 30 0.0 80 - 99 50. 0%
30 - 39 1. 7% 100 - 119 0.0
40 - 49 4. 2% 120 - 139 0.0
50 - 59 21. 7% 140 - 159 0.0
60 - 69 35. 0% 160 - 179 0.0
70 - 79 30. 0% 180 - 199 0.0
80 - 89 6. 7% 200 - 219 0.0
90 - 99 0.8% 220 - 239 0.0
> 99 0.0 240 - 259 0.0

260 - 279 50. 0%
mn size (mMm 36 > 279 0.0
max size (mm 92
mean 65 mn size (mm 99
node 55 max size (nmm 260
mean 180
Pi saster gi gant eus node 99

sear ch nmethod: general search

(cases) N= 46
< 20 0.0

20 - 39 4. 3%
40 - 59 34.8%
60 - 79 23. 9%
80 - 99 21. 7%
100 - 119 6.5%
120 - 139 6. 5%
140 - 159 2.2%
> 159 0.0

mn size (nm 37
max size (nmm 146
mean 72
node 64

Macrocystis pyrifera hol df ast dianmeters
sear ch method: general search

Macrocystis pyrifera nunber of stipes

search method: general search (cases) N= 85
(cases) N= 85 <6 9.4%
<3 20. 0% 6 - 11 24. 7%
3-5 11. 8% 12 - 17 11. 8%
6 - 8 14. 1% 18 - 23 5.9%
9 - 11 7.1% 24 - 29 9.4%
12 - 14 3.5% 30 - 35 11. 8%
15 - 17 5.9% 36 - 41 11. 8%
18 - 20 2.4% 42 - 47 4. 7%
21 - 23 10. 6% 48 - 53 5.9%
24 - 26 7.1% 54 - 59 1.2%
27 - 29 5.9% 60 - 65 1.2%
30 - 32 4. 7% 66 - 71 0.0
33 - 35 3.5% 72 - 77 0.0
36 - 38 2.4% 78 - 83 0.0
39 - 41 0.0 84 - 89 1.2%
42 - 44 0.0 > 89 1.2%
> 44 1.2%

mn width (cm 1
m n nunber 1 max width (cm 294
max numnber 51 nmean 27
mean 14 node 6
node 2

Pycnopodi a hel i ant hoi des




LOCATION 2 SAN M GUEL | SLAND -

1993 QgADRAT DATA: MEAN NUVBER PER M

peci es

Macrocystis pyrifera adult
El seni a arborea

Pt erygophora californica
Lamnaria farlow i

Macrocystis pyrifera juvenile

Macrocystis pyrifera al
Cypraea spadi cea
Astraea undosa

Patiria mniata

Pi saster giganteus

Strongyl ocentrotus franci scanus

HARE ROCK

Strongyl ocentrotus purpuratus

Parasti chopus parvanensi s
Styela nontereyensis

Lyt hrypnus dall
Coryphopterus ni chol si
Al'Toclinus hol deri

1993 BAND TRANSECT DATA: MEAN NUMBER PER

Tet hya auranti a

Al Topora californica
Tealla lofotensis
Lophogorgia chiTensis
Muricea fruticosa
Muricea californica
Panulirus 1 nterruptus
Hal 1 otis rufescens
Haliotis corrugata
Hal1otis ful gens
KelTetia kelTetii
Megat hura crenul ata
Hi nnites gi gant eus
Aplysia californica
Pycnopodi a helianthoi des
Lyt echi nus ananesus

[eleleolola) Joleol JololololololoNe]

COO0OOCO0OO0OOCOO0OOOO0OOO0O0O0O0O 3\)

Mean

. 0000
. 0000
. 0000
. 0000
. 4000
. 4000
. 3000
. 0000
. 5250
. 4000
. 5750
. 2000
. 0750
. 0000
. 0000
. 4000
. 0250

. 0333
. 0000
. 0111
. 0000
. 0000
. 0000
. 0000
. 0014
. 0000
. 0000
. 0056
. 0000
. 0028
. 0139
. 0306
. 0000

Std Dev

QOO0 O0OORrRrA~AORPROORLRFRLROOOO

COO0OOCO0OO0OOCOO0OOOO0OOO0O0OO0O

. 0000
. 0000
. 0000
. 0000
. 6749
. 6749
. 5712
. 0000
. 2298
. 7363
. 4700
. 9153
. 1832
. 0000
. 0000
. 6198
. 1118

. 0477
. 0000
. 0164
. 0000
. 0000
. 0000
. 0000
. 0048
. 0000
. 0000
. 0148
. 0000
. 0065
. 0172
. 0347
. 0000

Cases

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

All



LOCATION 2 SAN M GUEL | SLAND -
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Tot a

Speci es

Green al gae

M scel | aneous brown al gae

Desmarestia spp
Ei seni a arborea

Pterygophora californica

Lamnaria farlow i
Cystoseira spp.

Macrocysti s, Ei seni a, Pt erygophor a

HARE ROCK

Mean

. 0000
. 6000
. 5000
. 0000
. 0000
. 0000
. 0000
. 7000

Macrocystis pyrifera al

M scel T aneous red al gae

Articul ated coralline algae
Crustose coralline al gae

Gel i di um spp.

G gartina spp.

M scelTaneous pl ants
Sponges

Corynactis californica
Bal anophyl | i a el egans
Astrangi a Tajollaensis
Di opatra ornata

Phragmat opoma cal i fornica

Ser pul orbi s squam ger us
Bryozoans
Di aperoeci a californica
Tuni cates

M scel | aneous i nvertebrates

Bare substrate
Rock

Cobbl e

Sand

Fi sh Abundance

Chromi s punctipinnis
Oxyjulis californica
Sebastes nystinus
Sebastes serranoi des
Sebastes atrovirens
Par al abrax cl athratus
Sem cossyphus pul cher
Enbi ot oca j ackson
Enbi otoca lateralis
Damal i cht hys vacca
Hypsypops rubi cundus
Grella nigricans

Hal i choeres sem ci nctus

. 7000
. 2000
. 5000
. 2000
. 1000
. 4000
. 2000
. 5000
. 7000
. 1000
. 6000
. 0000
. 0000
. 0000
. 8000
. 1000
. 0000
. 0000
. 8000
. 1000
. 2000
. 7000

OCQOO0OO0OO0OOWRFROWOWOONONWWOOOOOoOON

NN
oOWhooO

1. 2500

. 5833
. 0000
. 7500
. 1667
. 7500
. 0833
. 2500
. 4167
. 0000
. 2500
. 0000
. 0000
0. 0000

CQOORrROO0OOCOORMO®

Std Dev

12. 2474
. 6583
. 5000
. 0000
. 0000
. 0000
. 0000
. 1365
. 1365
. 6096
. 2500
. 7705
. 5000
. 5612
. 6458
. 2500
0. 188
. 9203
. 5116
. 0000
. 0000
. 0000
. 5679
. 5000
. 0000
. 9478
16. 2038
28.5763
24. 4174
8.2196

e

=
OCOORrROOOPRRPRRPFRPRWRONRPRORPOOOONE

2.9938

. 3676
. 0000
. 2509
. 3892
. 6216
. 2887
. 6216
. 5149
. 7385
. 4523
. 0000
. 0000
0. 0000

QCQOO0OOCOO0OOCOOoOWoOuU

Cases

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

156

12
12
12
12
12
12
12
12
12
12
12
12
12

Al2



LOCATION 2 SAN M GUEL | SLAND -

HARE ROCK

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day)

Chromi s punctipinnis adult
-~ 930715

930915
Chromi s punctipinnis juvenile
- 930715

930915
Oxyjulis californica adult
— T 930715

930915
Oxyjulis californica juvenile
- T 930715

930915
Sebast es nystinus adult

930915
Sebastes nystinus juvenile

930915

Sebast es serranoi des adul t
930715
930915

Sebastes serranoi des juvenile
930715
930915

Sebastes atrovirens adult

930915
Sebastes atrovirens juvenile

930915
Par al abrax cl at hratus adul t
- 930715

930915
Par al abrax cl athratus juvenile

930915

Sem cossyphus pul cher nmal e
930715
930915

Sem cossyphus pul cher femal e
930715
930915

Enbi ot oca j acksoni adul t

930915
Enbi ot oca j acksoni juvenile

930915

Mean

QOO0 O0OO0CO0OO0OOCOO0O0COO0OCOO0OOCOO0OOORrROO0OO0OCO0OO0OCOO0ORL,ARPMNOOOOOOOOOM0OOM

. 5833
. 0000
. 8750
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 7500
. 7500
. 7500
. 0000
. 0000
. 0000
. 0833
. 2500
. 0000
. 0833
. 0000
. 1250
. 7500
. 0000
. 6250
. 0000
. 0000
. 0000
. 0833
. 0000
. 1250
. 0000
. 0000
. 0000
. 1667
. 0000
. 2500
. 0833
. 0000
. 1250
. 4167
. 0000
. 6250
. 0000
. 0000
. 0000

Std Dev

QOO0 OO0OO0COO0OOCOO0OO0COO0OO0OO0OO0OOO0OOO0OOOO0OOCOOOCOOOWNWOOOOOOoOOOoOOoOUIuTO

. 3676
. 5976
. 6173
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 2509
. 6300
. 6936
. 0000
. 0000
. 0000
. 2887
. 5000
. 0000
. 2887
. 0000
. 3536
. 6216
. 8165
. 5175
. 0000
. 0000
. 0000
. 2887
. 0000
. 3536
. 0000
. 0000
. 0000
. 3892
. 0000
. 4629
. 2887
. 0000
. 3536
. 5419
. 0000
. 5175
. 0000
. 0000
. 0000

Al3

Cases



Al4

LOCATION 2 SAN M GUEL | SLAND - HARE ROCK

Enmbi otoca | ateralis adult 1. 0000 0. 7385 12
930715 0. 5000 0.5774 4
930915 1. 2500 0.7071 8
Enbi otoca lateralis juvenile 0. 0000 0. 0000 12
930715 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Damal i cht hys vacca adul t 0. 2500 0. 4523 12
930715 0. 0000 0. 0000 4
930915 0. 3750 0.5175 8
Damal i cht hys vacca juvenile 0. 0000 0. 0000 12
30715 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Hypsypops rubi cundus adul t 0. 0000 0. 0000 12
930715 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Hypsypops rubi cundus juvenile 0. 0000 0. 0000 12
930715 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Grella nigricans adult 0. 0000 0. 0000 12
930715 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Grella nigricans juvenile 0. 0000 0. 0000 12
930715 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Hal i choeres sem ci nctus nmal e 0. 0000 0. 0000 12
9 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8
Hal i choeres semi ci nctus fenmal e 0. 0000 0. 0000 12
9 0. 0000 0. 0000 4
930915 0. 0000 0. 0000 8



LOCATION 2

SAN M GUEL | SLAND -

HARE ROCK

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a
search net hod: band transect

(cases) N= 32
< 10 0.0

10 - 19 3.1%
20 - 29 6. 3%
30 - 39 6. 3%
40 - 49 6. 3%
50 - 59 15. 6%
60 - 69 6. 3%
70 - 79 15. 6%
80 - 89 18. 8%
90 - 99 9. 4%
> 99 9.4%
mn size (nm 11
max size (nmm 118
mean 70
node 72

Hali otis rufescens
sear ch method: general search

(cases) N= 3
< 25 66. 7%
25 - 29 33.3%
> 29 0.0

mn size (nm 22
max size (nmm 26
mean 24
node 22

Kelletia kelletii
sear ch method: general search

(cases) N= 34
< 60 0.0

60 - 69 5.9%
70 - 79 8. 8%
80 - 89 17. 6%
90 - 99 26. 5%
100 - 109 26. 5%
110 - 119 11. 8%
120 - 129 0.0

130 - 139 2.9%
> 139 0.0

mn size (mMm 66
max size (nm 136
mean 95
node 91

Patiria nmniata

search net hod:

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (MM
max size (nm
mean

node

Pi sast er gi gant eus

sear ch net hod:

(cases) N=

< 40

40 - 59

60 - 79

80 - 99

100 - 119

> 119

mn size (mm
max size (nm
mean

node

Al5

1.5 mpole

152
0.0

. 3%
. 9%
. 6%
. 2%
15. 8%
24. 3%
25. 7%
11. 8%
1.3%

17
92
61
67

general search
35
0.0
37. 1%
48. 6%
2. 9%
11. 4%
0.0

44
109
65
53

Pycnopodi a hel i ant hoi des

search net hod:

(cases) N=

< 60

60 - 79

80 - 99

100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299

> 299

mn size (M
max size (nm
mean

node

general search
48
0.0
2. 1%
4. 2%
8.3%
12. 5%
29. 2%
12. 5%
1%
. 4%
. 2%
. 1%
. 2%
. 3%
.0

=
OCQORANIMON

69
298
171
143



Al6

LOCATION 2 SAN M GUEL | SLAND - HARE ROCK
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus

sear ch method: quadrat sear ch method: quadrat
(cases) N= 221 (cases) N= 61
< 10 0.0 <5 0.0
10 - 14 0.5% 5-9 1.6%
15 - 19 0.5% 10 - 14 6. 6%
20 - 24 1. 4% 15 - 19 9. 8%
25 - 29 0.5% 20 - 24 18. 0%
30 - 34 0. 9% 25 - 29 16. 4%
35 - 39 0. 9% 30 - 34 19. 7%
40 - 44 6. 3% 35 - 39 11. 5%
45 - 49 5.9% 40 - 44 9. 8%
50 - 54 5. 0% 45 - 49 6. 6%
55 - 59 8. 6% > 49 0.0
60 - 64 18. 6%
65 - 69 14. 9% mn size (mm 8
70 - 74 13. 1% max size (nmm 48
75 - 79 14. 9% mean 29
80 - 84 6. 3% node 23
85 - 90 1. 4%
90 - 94 0. 5%
> 94 0.0
mn size (nm 14
max size (nmm 90
mean 63
node 62
Macrocystis pyrifera nunber of stipes Macrocystis pyrifera hol df ast diameters

sear ch method: general search sear ch method: general search
(cases) N= 93 (cases) N= 93
< 33.3% < 6 15. 1%
3-5 45. 2% 6 - 11 35. 5%
6 - 8 7.5% 12 - 17 25.8%
9 - 11 1.1% 18 - 23 11. 8%
12 - 14 1. 1% 24 - 29 3.2%
15 - 17 1. 1% 30 - 35 2.2%
18 - 20 2.2% 36 - 41 3.2%
21 - 23 4. 3% 42 - 47 3.2%
24 - 26 0.0 48 - 53 0.0
27 - 29 1. 1% 54 - 59 0.0
30 - 32 0.0 60 - 65 0.0
33 - 35 0.0 66 - 71 0.0
36 - 38 1. 1% 72 - 77 0.0
39 - 41 0.0 78 - 83 0.0
42 - 44 1.1% 84 - 89 0.0
> 44 1.1% > 89 0.0
m n numnber 1 mn wdth (cm 2
max nunber 54 max width (cm 47
mean 6 mean 14

node 2 node 8



Al7
LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 1. 0000 0.9177 20
Ei seni a arborea 0. 0750 0.1832 20
Pt erygophora californica 0. 4000 0. 5026 20
Lam naria farlow i 0. 3750 0.7926 20
Macrocystis pyrifera juvenile 6. 9750 7.9563 20
Macrocystis pyrifera all 7.9750 8. 0581 20
Cypr aea spadi cea 0. 5000 0. 6489 20
Astraea undosa 0.1000 0. 2616 20
Patiria mniata 0. 0750 0. 2447 20
Pi sast er gi gant eus 0. 2000 0.4974 20
Strongyl ocentrotus franci scanus 0. 2000 0. 4413 20
Strongyl ocentrot us purpurat us 0. 0250 0.1118 20
Par asti chopus parvanensi s 0. 1000 0. 2052 20
Styel a nont ereyensi s 1. 3500 1.1133 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 0000 0. 0000 20
Al l oclinus hol deri 0. 0250 0.1118 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0500 0. 0522 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0.0125 0.0126 12
Lophogorgi a chil ensi s 0. 0000 0. 0000 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 0319 0. 0405 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0000 0. 0000 12
Megat hura crenul at a 0. 0208 0. 0267 12
H nnites gi gant eus 0. 0083 0.0133 12
Aplysia californica 0. 0000 0. 0000 12
Pycnopodi a hel i ant hoi des 0. 0333 0. 0201 12
Lyt echi nus ananesus 0. 0000 0. 0000 12




Al8
LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 0.1000 0. 5000 25
M scel | aneous brown al gae 1.9000 2.9119 25
Desnmarestia spp. 1.4000 2.5083 25
Ei seni a arborea 0. 0000 0. 0000 25
Pt erygophora californica 8. 7000 8.9884 25
Lam naria farlow i 2.7000 6.4113 25
Cystoseira spp. 15. 9000 20. 4236 25
Macrocysti s, Ei seni a, Pt erygophora 54. 8000 22.7752 25
Macrocystis pyrifera all 46. 0000 18. 5966 25
M scel | aneous red al gae 51.9000 14. 2207 25
Articul ated coralline al gae 12. 8000 7. 3357 25
Crustose coral line al gae 6. 6000 4.6413 25
Gel i di um spp. 0. 1000 0. 5000 25
G gartina spp. 11. 6000 10. 7500 25
M scel | aneous pl ants 0. 1000 0. 5000 25
Sponges 7.0000 5.2042 25
Corynactis californica 1.7000 3.5882 25
Bal anophyl | i a el egans 3.3000 2. 2500 25
Astrangi a | ajoll aensi s 0. 5000 1. 2500 25
Di opatra ornata 0. 8000 3.0380 25
Phr agmat oponma cal i f orni ca 11. 2000 7.5042 25
Ser pul orbi s squam ger us 0. 2000 0.6922 25
Bryozoans 22. 6000 12. 8590 25
Di aperoeci a californica 0. 0000 0. 0000 25
Tuni cat es 8. 3000 6. 2383 25
M scel | aneous invertebrates 12. 7000 6. 4517 25
Bare substrate 9. 5000 8. 5696 25
Rock 92. 6000 10. 2693 25
Cobbl e 2.1000 3.2819 25
Sand 5. 3000 9. 2511 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 2.0513 3.2084 156
Chroni s punctipinnis 5. 0000 7.0711 12
Oxyjulis californica 3.4167 3. 3155 12
Sebast es nysti nus 0. 0833 0. 2887 12
Sebast es serranoi des 0. 4167 0. 6686 12
Sebastes atrovirens 2. 0000 1.5954 12
Par al abrax cl at hr at us 0. 4167 0. 6686 12
Sem cossyphus pul cher 1.3333 1. 4355 12
Enbi ot oca j acksoni 6. 5000 2.5045 12
Enmbi ot oca lateralis 3.5833 2.7784 12
Danmal | cht hys vacca 2.5833 2.8110 12
Hypsypops rubi cundus 1.2500 0.6216 12
Grella nigricans 0. 0833 0. 2887 12
Hal i choeres sem ci nct us 0. 0000 0. 0000 12




LOCATION 3 SANTA ROSA | SLAND -

JOHNSON' S LEE NORTH

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930728
8
930928
4
Chrom s punctipinnis juvenile
12

930728

8
930928

4

Oxyjulis californica adult
930728

8
930928

4

Oxyjulis californica juvenile
930728

8
930928

4

Sebast es nystinus adult
12

930728
8
930928
4
Sebastes nystinus juvenile
12

930728
8
930928
4
Sebast es serranoi des adult
12

930728
8
930928
4
Sebast es serranoi des juvenile
12

930728
8
930928

O O © o o © o o © o o ©9 o r © o o N oo N w L DN

Mean

1667

. 6250
. 2500

8333

. 0000
. 5000

5000

. 6250
. 2500

9167

. 2500
. 2500

0833

. 1250
. 0000

0000

. 0000
. 0000

0833

. 0000
. 2500

3333

. 1250
. 7500

Al19

Std Dev

. 6390
. 2067
. 2174

1669

. 0000
. 8023
. 0600
. 7440
. 2174
. 9752
. 3755
. 5000
. 2887
. 3536
. 0000
. 0000
. 0000
. 0000
. 2887
. 0000
. 5000
. 4924
. 3536
. 5000



A20

Sgbastes atrovirens adult 2.0000 1. 5954
e 930728 3. 0000 0. 7559
° 930928 0. 0000 0. 0000
Sgbastes atrovirens juvenile 0. 0000 0. 0000
e 930728 0. 0000 0. 0000
° 930928 0. 0000 0. 0000
Pgralabrax cl at hratus adul t 0. 2500 0.6216
e 930728 0. 0000 0. 0000
° 930928 0. 7500 0. 9574
Pgralabrax clathratus juvenile 0. 1667 0. 3892
e 930728 0. 2500 0. 4629
° 930928 0. 0000 0. 0000
Sgnicossyphus pul cher nal e 0. 3333 0.7785
930728 0. 5000 0. 9258
° 930928 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 1. 0000 1. 0445
930728 0. 8750 0. 9910
° 930928 1. 2500 1. 2583
Eﬁbiotoca jacksoni adult 4. 7500 2.1373
e 930728 4. 0000 2.1381
° 930928 6. 2500 1. 2583
Eﬁbiotoca jacksoni juvenile 1.7500 1.7645
e 930728 1. 2500 1.6690
° 930928 2. 7500 1.7078
LéCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
Enbi ot oca | ateralis adult 3.0833 2.4664

12
930728 1.7500 1.2817



8
930928
4
Enmbi ot oca lateralis juvenile
12

930728
8
930928
4
Danal i cht hys vacca adul t
12

930728
8
930928
4
Damal i cht hys vacca juvenile
12

930728
8
930928
4
Hypsypops rubi cundus adult

12

930728
8

930928
4
Hypsypops rubi cundus juvenile
12

930728
8

930928
4

Grella nigricans adult
12

930728
8
930928
4
Grella nigricans juvenile
12

930728
8
930928
4
Hal i choeres sem ci nctus mal e
12

930728
8
930928
4
Hal i choeres sem ci nctus femal e
12

930728

O © o o © o o © o o © o o © r P P p O ©O O w M O o © wu

. 7500

5000

. 5000
. 5000

2500

. 0000
. 7500

3333

. 0000
. 0000

2500

. 2500
. 2500

0000

. 0000
. 0000

0833

. 1250
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000

O ©O o o © o o © o o O o o © o o © prp O O o w N o o o N

A21

. 0616

6742

. 7559
. 5774
. 8002
. 1623
. 9574
. 8876
. 0000
. 4142
. 6216
. 4629
. 9574

0000

. 0000
. 0000
. 2887
. 3536
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000



A22

930928 0. 0000 0. 0000



LOCATION 3 SANTA ROSA | SLAND -

A23

JOHNSON' S LEE NORTH

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a
sear ch net hod:

(cases) N=

< 20

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (MM

max size (nm

mean

node

Megat hura crenul ata

search net hod:

(cases) N=

< 60

60 - 69

70 - 79

80 - 89

90 - 99

100 - 109
110 - 119

> 119

mn size (mMm
max size (mm
mean

node

Patiria mniata

sear ch net hod:

(cases) N=
< 30

30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89

> 89

mn size (nm
max size (nmm
mean
node

general search
23

0.0
17. 4%
4. 3%
30. 4%
4. 3%
17. 4%

0.0
8. 7%
4. 3%
13. 0%

20
124
59
20

general search
16
0.0
12. 5%
0.0
0.0
18. 8%
37.5%
18. 8%
6. 3%

62
151
104

97

general search
50
0.0
4. 0%
4. 0%
24. 0%
30. 0%
28. 0%
10. 0%
0.0

32
85
65
55

Haliotis rufescens
sear ch method: general search

(cases) N= 38
< 30 0.0
30 - 34 2.6%
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
50 - 54 0.0
55 - 59 2.6%
60 - 64 2.6%
65 - 69 0.0
70 - 74 0.0
75 - 79 0.0
80 - 84 0.0
85 - 90 2.6%
90 - 94 0.0
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
110 - 114 0.0
115 - 119 7.9%
120 - 124 5.3%
125 - 129 2.6%
130 - 134 15. 8%
135 - 139 2.6%
140 - 144 7.9%
145 - 149 5.3%
150 - 154 10. 5%
155 - 159 5.3%
160 - 164 10. 5%
165 - 169 7.9%
170 - 174 2.6%
175 - 179 2.6%
180 - 184 2.6%
> 184 0.0
mn size (M 33
max size (mm 184
mean 137
node 130



A24

LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Pi saster gi ganteus Strongyl ocentrotus franci scanus
search method: general search search method: general search
(cases) N= 89 (cases) N= 23
< 20 0.0 < 50 0.0
20 - 39 1.1% 50 - 54 4. 3%
40 - 59 14. 6% 55 - 59 0.0
60 - 79 32.6% 60 - 64 0.0
80 - 99 33. 7% 65 - 69 4. 3%
100 - 119 13.5% 70 - 74 8.7%
120 - 139 2.2% 75 - 79 0.0
140 - 159 1.1% 80 - 84 13. 0%
160 - 179 1.1% 85 - 90 8. 7%
> 179 0.0 90 - 94 4. 3%
95 - 99 4. 3%
mn size (nm 37 100 - 104 21. 7%
max size (nmm 169 105 - 109 13. 0%
mean 82 > 109 13. 0%
node 81
mn size (nm 51
Pycnopodi a hel i ant hoi des max size (nmm 136
sear ch method: general search nmean 95
(cases) N= 10 node 101
< 40 0.0
40 - 59 10. 0%
60 - 79 10. 0%
80 - 99 20. 0%
100 - 119 10. 0%
120 - 139 20. 0%
140 - 159 0.0
160 - 179 10. 0%
180 - 199 10. 0%
200 - 219 0.0
220 - 239 10. 0%
> 239 0.0
mn size (mMmm 57
max size (mm 220
mean 122

node 57
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LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes Macrocystis pyrifera hol df ast diameters
search method: general search search method: general search
(cases) N= 116 (cases) N= 116
< 3 20. 7% < 6 6. 0%
3-5 11. 2% 6 - 11 12. 1%
6 - 8 12. 9% 12 - 17 2.6%
9 - 11 18. 1% 18 - 23 6. 9%
12 - 14 16. 4% 24 - 29 7.8%
15 - 17 15. 5% 30 - 35 19. 0%
18 - 20 4. 3% 36 - 41 24. 1%
21 - 23 0.9% 42 - 47 12. 1%
24 - 26 0.0 48 - 53 5.2%
27 - 29 0.0 54 - 59 4. 3%
30 - 32 0.0 60 - 65 0.0
33 - 35 0.0 66 - 71 0.0
36 - 38 0.0 72 - 77 0.0
39 - 41 0.0 78 - 83 0.0
42 - 44 0.0 84 - 89 0.0
> 44 0.0 > 89 0.0
m n nunber 1 mn wdth (cm 2
max nunber 23 max width (cm 59
mean 9 mean 31

node 2 node 39



LOCATION 3

SANTA ROSA | SLAND -

A26

JOHNSON' S LEE NORTH

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Hal iotis rufescens FROM 13 ARMs

(cases) N=
< 25

25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
110 - 114
115 - 119
120 - 124
125 - 129
130 - 134
135 - 139
140 - 144
145 - 149
150 - 154
155 - 159
160 - 164
165 - 169
> 169

mn size (mMmm
max size (nm
mean

node

Cypraea spadi cea FROM 13 ARMs

(cases) N=
< 35

35 - 39

40 - 44

45 - 49

50 - 54

> 54

mn size (mMmm
max size (nm
mean
node

=

=
ONONNNONUINOOOOOONOOOOOOONOOOONO

3
S

QOO0 O0OO~NOOOOOO0OO0o

33

. 0%
39.
39.
18.

4%
4%
2%

36
51
46
44

Hi nni tes gi ganteus FROM 13 ARMs

(cases) N= 18
< 10 0.0

10 - 19 44. 4%
20 - 29 16. 7%
30 - 39 11. 1%
40 - 49 5.6%
50 - 59 0.0

60 - 69 5.6%
70 - 79 11. 1%
80 - 89 5.6%
> 89 0.0

mn size (MM 13
max size (mm 82
mean 34
node 14

Patiria mniata FROM 13 ARMs

(cases) N= 19
< 10 0.0

10 - 19 15. 8%
20 - 29 26. 3%
30 - 39 21. 1%
40 - 49 15. 8%
50 - 59 10. 5%
60 - 69 5.3%
70 - 79 5.3%
> 79 0.0

mn size (mMm 13
max size (nm 76
mean 35
node 13

Pi saster gi ganteus FROM 13 ARMs

(cases) N= 26
< 20 3.8%
20 - 39 42. 3%
40 - 59 19. 2%
60 - 79 19. 2%
80 - 99 11. 5%
100 - 119 3.8%
> 119 0.0

mn size (nm 18
max size (nmm 101
mean 52
node 37
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LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1993 ARTI FI CI AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Pycnopodi a hel i ant hoi des St rongyl ocentrotus purpuratus

FROM 13 ARMs FROM 13 ARV

(cases) N= 10 (cases) N= 11
< 20 0.0 < 15 0.0
20 - 39 10. 0% 15 - 19 18. 2%
40 - 59 30. 0% 20 - 24 27.3%
60 - 79 50. 0% 25 - 29 36. 4%
80 - 99 0.0 30 - 34 9.1%
100 - 119 10. 0% 35 - 39 9.1%
> 119 0.0 > 39 0.0
mn size (nm 31 mn size (nm 16
max size (nmm 101 max size (nmm 38
mean 59 mean 25
node 31 node 25

St rongyl ocentrotus franci scanus
FROM 13 ARMS  ~—

(cases) N= 92
< 15 0.0

15 - 19 5.4%
20 - 24 5.4%
25 - 29 2.2%
30 - 34 7.6%
35 - 39 4. 3%
40 - 44 5.4%
45 - 49 3.3%
50 - 54 4. 3%
55 - 59 16. 3%
60 - 64 7.6%
65 - 69 6. 5%
70 - 74 13. 0%
75 - 79 8. 7%
80 - 84 7.6%
85 - 90 0.0

90 - 94 0.0

95 - 99 2.2%
> 99 0.0

mn size (nm 17
max size (nmm 99
mean 56

node 56
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LOCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 6750 0. 6544 20
Ei seni a arborea 0. 0000 0. 0000 20
Pt erygophora californica 0. 0750 0. 1832 20
Lam naria farlow i 0.4750 0. 8955 20
Macrocystis pyrifera juvenile 0. 3750 0. 3582 20
Macrocystis pyrifera all 1. 0500 0.6262 20
Cypr aea spadi cea 0. 4000 0. 5525 20
Astraea undosa 0. 0250 0.1118 20
Patiria mniata 3. 1500 1.5736 20
Pi sast er gi gant eus 0. 1250 0. 2751 20
Strongyl ocentrotus franci scanus 0. 8000 2.7976 20
Strongyl ocentrot us purpurat us 0.6750 1.7189 20
Par asti chopus parvanensi s 0. 2250 0. 3432 20
Styel a nont ereyensi s 1. 0000 0.8272 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0.1750 0. 3354 20
Al l oclinus hol deri 0. 1000 0. 2052 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 2069 0. 0936 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 1653 0.1014 12
Lophogorgi a chil ensi s 0. 2000 0. 0964 12
Muricea fruticosa 0. 0014 0. 0048 12
Muricea californica 0. 0014 0. 0048 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 1250 0. 0203 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0319 0. 0219 12
Megat hura crenul at a 0.0181 0. 0230 12
H nnites gi gant eus 0. 0819 0. 0676 12
Aplysia californica 0. 0000 0. 0000 12
Pycnopodi a hel i ant hoi des 0. 1583 0. 0613 12
Lyt echi nus ananesus 0. 0000 0. 0000 12
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LOCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 0. 2000 0. 6922 25
M scel | aneous brown al gae 0. 3000 1.0992 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 0. 2000 1. 0000 25
Pt erygophora californica 0. 5000 2.0412 25
Lam naria farlow i 6. 6000 7.9017 25
Cystoseira spp. 1. 0000 1.7678 25
Macrocysti s, Ei seni a, Pt erygophora 22.9000 19. 7072 25
Macrocystis pyrifera all 22. 2000 19. 7948 25
M scel | aneous red al gae 29. 4000 9.7703 25
Articul ated coralline al gae 10. 5000 9. 3541 25
Crustose coral line al gae 10. 3000 4.5254 25
Gel i di um spp. 0. 0000 0. 0000 25
G gartina spp. 3. 2000 6. 5558 25
M scel | aneous pl ants 0. 0000 0. 0000 25
Sponges 6. 2000 5. 3092 25
Corynactis californica 1.7000 4.3732 25
Bal anophyl | i a el egans 6. 0000 4. 3301 25
Astrangi a | ajoll aensi s 1.2000 1.7854 25
Di opatra ornata 10. 1000 10. 5198 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 1000 0. 5000 25
Bryozoans 14. 6000 12. 4516 25
Di aperoeci a californica 0. 3000 1.5000 25
Tuni cat es 3. 7000 3.9607 25
M scel | aneous invertebrates 14. 8000 11. 7686 25
Bare substrate 17. 2000 13. 4498 25
Rock 80. 6000 19. 2743 25
Cobbl e 3. 3000 5.2401 25
Sand 16. 1000 16. 8801 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 1.6346 4.2633 104
Chroni s punctipinnis 0. 7500 2.1213 8
Oxyjulis californica 9. 0000 10. 7305 8
Sebast es nysti nus 0. 1250 0. 3536 8
Sebast es serranoi des 0. 0000 0. 0000 8
Sebastes atrovirens 1. 0000 0. 9258 8
Par al abrax cl at hr at us 0. 7500 0. 8864 8
Sem cossyphus pul cher 1. 2500 1.0351 8
Enbi ot oca j acksoni 2.1250 1.7269 8
Enmbi ot oca lateralis 1. 5000 1.1952 8
Danmal | cht hys vacca 4. 7500 7.0660 8
Hypsypops rubi cundus 0. 0000 0. 0000 8
Grella nigricans 0. 0000 0. 0000 8
Hal i choeres sem ci nct us 0. 0000 0. 0000 8




LOCATION 4 SANTA ROSA | SLAND -

JOHNSON' S LEE SOUTH

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
8

930728
4
930928
4
Chrom s punctipinnis juvenile

930728

4
930928

4

Oxyjulis californica adult
930728

4
930928

4

Oxyjulis californica juvenile
930728

4
930928

4

Sebast es nystinus adult
8

930728
4
930928
4
Sebastes nystinus juvenile
8

930728
4
930928
4
Sebast es serranoi des adul t
8

930728
4
930928
4
Sebast es serranoi des juvenile
8

930728
4
930928

=
(o)}

R ® O o © o » O

O 0O © o o © o o © o o © o o ©

Mean

7500

. 5000
. 0000

0000

. 0000
. 0000

7500

. 5000
. 0000

2500

. 5000
. 0000

1250

. 0000
. 2500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

O O O o w BN

10.

11.

A30

Std Dev

. 1213
. 0000
. 0000
. 0000
. 0000
. 0000

8989

. 2910

6333

. 4629
. 5774
. 0000
. 3536
. 0000
. 5000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000
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Sgbastes atrovirens adult 0. 7500 0. 4629
° 930728 0. 5000 0.5774
: 930928 1. 0000 0. 0000

Sgbastes atrovirens juvenile 0. 2500 0.7071
° 930728 0. 0000 0. 0000
: 930928 0. 5000 1. 0000

Pgralabrax cl at hratus adul t 0. 6250 0. 7440
° 930728 0. 0000 0. 0000
: 930928 1. 2500 0. 5000

Pgralabrax clathratus juvenile 0. 1250 0. 3536
° 930728 0. 0000 0. 0000
: 930928 0. 2500 0. 5000

Sgnicossyphus pul cher nal e 0. 0000 0. 0000

930728 0. 0000 0. 0000
: 930928 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 1. 2500 1.0351
930728 1.5000 1. 0000
: 930928 1. 0000 1.1547

Eﬁbiotoca jacksoni adult 2. 1250 1.7269
° 930728 3. 5000 1.2910
: 930928 0. 7500 0. 5000

Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
° 930728 0. 0000 0. 0000
: 930928 0. 0000 0. 0000

LéCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH

Enbi ot oca | ateralis adult 1. 5000 1.1952

8
930728 0. 7500 0.9574



4
930928

4

Enmbi ot oca lateralis juvenile

8

930728
4
930928
4
Danal i cht hys vacca adul t
8

930728
4
930928
4
Damal i cht hys vacca juvenile
8

930728
4
930928
4
Hypsypops rubi cundus adult
8
930728
4
930928
4
Hypsypops rubi cundus juvenile
8
930728
4
930928
4
Grella nigricans adult
8
930728
4
930928
4
Grella nigricans juvenile
8
930728
4
930928
4
Hal i choeres sem ci nctus nal e
8
930728
4
930928
4
Hal i choeres sem cinctus fenale
8

930728

O © o o © o o © o o © o o © o o © o o © N N M O o O N

. 2500

0000

. 0000
. 0000

7500

. 5000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000

O ©O o o © o o © o o 9 o o © o o © o o © r v N o o o o
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. 9574

0000

. 0000
. 0000
. 0660
. 7125
. 4142
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
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930928 0. 0000 0. 0000



LOCATION 4 SANTA ROSA | SLAND -

JOHNSON' S LEE SOUTH

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a

search net hod: band transect

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
mean

node

Hi nni tes gi gant eus

0.
1
4.
10.
19.
13.
15.
9.
9.
13.
3.

sear ch method: general sear

(cases) N=
< 30

30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
> 109

mn size (mMmm
max size (nm
mean
node

Patiria mniata
sear ch net hod:

(cases) N=

< 20

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
mean
node

Hal i otis rufescens

0.
15.
20.

0.
30.
15.

0.
10.

5.

5.

1.5 mpole
0

1
2.
7.
18.
38.
27.
4.
1.
0.

66

5%
5%
6%
7%
6%
2%
1%
1%
6%
0%

17
170
63
47

ch
20
0
0%
0%
0
0%
0%
0
0%
0%
0%

31
158
66
61

201
.0
0%
0%
5%
4%
8%
4%
0%
0%
0

27
94
64
67

search nmethod: genera

(cases) N=
< 30

30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
110 - 114
115 - 119
120 - 124
125 - 129
130 - 134
135 - 139
140 - 144
145 - 149
150 - 154
155 - 159
160 - 164
165 - 169
170 - 174
175 - 179
180 - 184
185 - 189
> 189

mn size (M
max size (mm
mean

node

A34

sear ch

COPOROWWWOPWWWOWWOWOWOOOWOOO00OWWO

29

obhoocobhoooooo
S

5°8°%
8 ¥

4%

. 4%
. 4%
. 8%
. 9%
. 9%

4%

. 4%

4%

. 9%

4%

. 9%
. 9%
. 9%

30

187
138

30



LOCATION 4 SANTA ROSA | SLAND -

A35

JOHNSON' S LEE SOUTH

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Pi saster gi ganteus
search nmethod: band transect

(cases) N= 40
< 20 0.0

20 - 39 5.0%
40 - 59 17.5%
60 - 79 30. 0%
80 - 99 22.5%
100 - 119 15. 0%
120 - 139 2.5%
140 - 159 2.5%
160 - 179 2.5%
180 - 199 0.0

200 - 219 2.5%
> 219 0.0

mn size (mMm 32
max size (nm 205
mean 85
node 65

Pycnopodi a hel i ant hoi des
sear ch method: general search

(cases) N= 32
< 40 0.0

40 - 59 6. 3%
60 - 79 9. 4%
80 - 99 9.4%
100 - 119 37.5%
120 - 139 15. 6%
140 - 159 6. 3%
160 - 179 9. 4%
180 - 199 3.1%
200 - 219 3. 1%
> 219 0.0

mn size (M 50
max size (mm 212
mean 120
node 108

Strongyl ocentrotus franci scanus

sear ch method: general search

(cases) N= 107
< 15 0.0

15 - 19 1.9%
20 - 24 1. 9%
25 - 29 0. 9%
30 - 34 0. 9%
35 - 39 4. 7%
40 - 44 3. 7%
45 - 49 3. 7%
50 - 54 6. 5%
55 - 59 6. 5%
60 - 64 4. 7%
65 - 69 8. 4%
70 - 74 3. 7%
75 - 79 4. 7%
80 - 84 15. 0%
85 - 90 4. 7%
90 - 94 5.6%
95 - 99 4. 7%
100 - 104 5.6%
105 - 109 0. 9%
> 109 9.3%
mn size (mMm 18
max size (nm 129
mean 74
node 83

St rongyl ocentr ot us pur puratus
sear ch method: general search

(cases) N= 130
< 15 0.0

15 - 19 3.8%
20 - 24 6. 9%
25 - 29 2.3%
30 - 34 16. 2%
35 - 39 17. 7%
40 - 44 15. 4%
45 - 49 14. 6%
50 - 54 8.5%
55 - 59 8.5%
60 - 64 4. 6%
65 - 69 1.5%
> 69 0.0

mn size (mMm 18
max size (nm 65
mean 41

node 36



LOCATION 4 SANTA ROSA | SLAND -

A36

JOHNSON' S LEE SOUTH

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes
sear ch method: general search

(cases) N= 145
< 3 0. 7%
3-5 3.4%
6 - 8 12. 4%
9 - 11 15. 9%
12 - 14 21. 4%
15 - 17 20. 7%
18 - 20 11. 7%
21 - 23 6.2%
24 - 26 3. 4%
27 - 29 2. 1%
30 - 32 2.1%
33 - 35 0.0

36 - 38 0.0

39 - 41 0.0

42 - 44 0.0

> 44 0.0

m n nunber 1
max nunber 32
mean 14
node 16

Lophogorgi a chil ensis w dths
sear ch method: general search

(cases) N= 110
<5 1.8%
5-8 1.8%
9 - 12 7.3%
13 - 16 8.2%
17 - 20 13. 6%
21 - 24 15.5%
25 - 28 17. 3%
29 - 32 10. 9%
33 - 36 11. 8%
37 - 40 6. 4%
41 - 44 3.6%
45 - 48 0.0
49 - 52 0. 9%
53 - 56 0.0
57 - 60 0.0
61 - 64 0. 9%
65 - 68 0.0
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
mn wdth (cm 4
max wi dth (cm 61
mean 25
node 28

Macrocystis pyrifera hol df ast diameters

search method: general search

(cases) N= 145
< 6 0.7%
6 - 11 0.7%
12 - 17 2.8%
18 - 23 3. 4%
24 - 29 14. 5%
30 - 35 24. 1%
36 - 41 21. 4%
42 - 47 22.8%
48 - 53 4. 1%
54 - 59 4. 8%
60 - 65 0.7%
66 - 71 0.0

72 - 77 0.0

78 - 83 0.0

84 - 89 0.0

> 89 0.0

mn wdth (cm 5
max wi dth (cm 64
mean 37
node 34

Lophogorgi a chilensis heights
search method: general search

(cases) N= 110
<5 0.0
5-18 0.9%
9 - 12 0. 9%
13 - 16 1.8%
17 - 20 4.5%
21 - 24 6. 4%
25 - 28 16. 4%
29 - 32 25.5%
33 - 36 18. 2%
37 - 40 15. 5%
41 - 44 7.3%
45 - 48 1.8%
49 - 52 0.9%
53 - 56 0.0
57 - 60 0.0
61 - 64 0.0
65 - 68 0.0
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
mn height (cm 8
max hei ght (cm 50
mean 32
node 31



LOCATION 4 SANTA ROSA | SLAND -

A37

JOHNSON' S LEE SOUTH

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Hal iotis rufescens FROM 7 ARMs

(cases) N= 1
< 130 0.0

130 - 134 100. 0%
> 134 0.0

mn size (nm 133
max size (nmm 133
mean 133
node 133

Cypraea spadi cea FROM 7 ARMs

(cases) N= 3
< 40 0.0

40 - 44 33.3%
45 - 49 66. 6%
> 49 0.0

mn size (mMm 42
max size (mm 48
mean 45
node 42

Hi nnites gi ganteus FROM 7 ARMs

(cases) N= 11
< 10 0.0

10 - 19 63. 6%
20 - 29 18. 2%
30 - 39 9.1%
40 - 49 0.0

50 - 59 9.1%
> 59 0.0

mn size (M 11
max size (nm 59
mean 22
node 17

Pi saster gi ganteus FROM 7 ARMs

(cases) N= 3
< 20 0.0

20 - 39 66. 7%
40 - 59 33.3%
> 59 0.0

mn size (nm 24
max size (nmm 43
mean 34
node 24

Patiria mniata FROM 7 ARMs

(cases) N=

< 10 1.
10 - 19 9.
20 - 29 13.
30 - 39 18.
40 - 49 13.
50 - 59 19.
60 - 69 19.
70 - 79 4,
> 79 0.
mn size (nm

max size (nmm

mean

node

82
2%
8%
4%
3%
4%
5%
5%
9%
0

6
75
43
64

Pycnopodi a hel i ant hoi des FROM 7 ARMs

(cases) N=

< 20 0.
20 - 39 6.
40 - 59 12.
60 - 79 37.
80 - 99 43.
> 99 0.
mn size (nm

max size (nmm

mean

node

St rongyl ocentrotus franci scanus
FROM 7 ARM —

(cases) N=

< 15 0.
15 - 19 28.
20 - 24 0.
25 - 29 28.
30 - 34 0.
35 - 39 0.
40 - 44 14.
45 - 49 0.
50 - 54 14.
55 - 59 14.
> 59 0.
mn size (nm

max size (nmm

mean

node

16
0
3%
5%
5%
8%
0

36
95
73
60

6%
6%

3%

3%
3%

17
55
33
17
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LOCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH
1993 ARTI FI CI AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

St rongyl ocent r ot us pur pur at us
FROM 7 ARG

(cases) N= 6
< 20 0.0
20 - 24 33.3%
25 - 29 33. 3%
30 - 34 16. 7%
35 - 39 0.0
40 - 44 0.0
45 - 49 16. 7%
> 49 0.0
mn size (mMm 20
max size (mm 46
mean 29

node 20
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LOCATION 5 SANTA ROSA | SLAND - RODES REEF
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 2000 0.4104 20
Ei seni a arborea 0. 0000 0. 0000 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0. 0500 0. 2236 20
Macrocystis pyrifera juvenile 0. 0250 0.1118 20
Macrocystis pyrifera all 0. 2250 0. 4435 20
Cypr aea spadi cea 0. 1000 0. 2052 20
Astraea undosa 0. 0000 0. 0000 20
Patiria mniata 1.7750 1.4186 20
Pi sast er gi gant eus 0. 7750 0. 8807 20
Strongyl ocentrotus franci scanus 4. 5500 6.8670 20
Strongyl ocentrot us purpurat us 1.4750 2.5520 20
Par asti chopus parvanensi s 0. 0000 0. 0000 20
Styel a nont ereyensi s 1.7250 1.2083 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 1500 0. 3285 20
Al l oclinus hol deri 0. 2250 0. 3024 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 1458 0. 0682 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0347 0. 0344 12
Lophogorgi a chil ensi s 0. 0000 0. 0000 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0097 0. 0150 12
Megat hura crenul at a 0.0139 0. 0199 12
H nnites gi gant eus 0. 0014 0. 0048 12
Aplysia californica 0. 0000 0. 0000 12
Pycnopodi a hel i ant hoi des 0.0139 0. 0211 12
Lyt echi nus ananesus 0. 0000 0. 0000 12




A40
LOCATION 5 SANTA ROSA | SLAND - RODES REEF
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 0. 0000 0. 0000 25
M scel | aneous brown al gae 0. 0000 0. 0000 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 0. 0000 0. 0000 25
Pt erygophora californica 0. 0000 0. 0000 25
Lam naria farlow i 0. 4000 2. 0000 25
Cystoseira spp. 0. 0000 0. 0000 25
Macrocysti s, Ei seni a, Pt erygophora 5. 6000 10. 6135 25
Macrocystis pyrifera all 5. 6000 10. 6135 25
M scel | aneous red al gae 72. 7000 20. 6019 25
Articul ated coralline al gae 2. 0000 3.6799 25
Crustose coral line al gae 24. 0000 14. 4698 25
Gel i di um spp. 0. 1000 0. 5000 25
G gartina spp. 1. 0000 2.2822 25
M scel | aneous pl ants 0. 0000 0. 0000 25
Sponges 4.1000 5.6771 25
Corynactis californica 0. 4000 1.1815 25
Bal anophyl | i a el egans 3.9000 4. 3349 25
Astrangi a | ajoll aensi s 5. 2000 6.1203 25
Di opatra ornata 10. 5000 15. 8935 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 0000 0. 0000 25
Bryozoans 27.4000 10. 0385 25
Di aperoeci a californica 0. 0000 0. 0000 25
Tuni cat es 2. 9000 2.9475 25
M scel | aneous invertebrates 9. 2000 5. 8059 25
Bare substrate 3.1000 3.7694 25
Rock 82. 3000 20. 9155 25
Cobbl e 5. 0000 6. 0810 25
Sand 12. 7000 16. 8930 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 1.6154 2.8226 104
Chroni s punctipinnis 2. 3750 3.0208 8
Oxyjulis californica 4. 6250 5. 8539 8
Sebast es nysti nus 3. 2500 2. 3146 8
Sebast es serranoi des 0. 3750 0.5175 8
Sebastes atrovirens 0. 2500 0.7071 8
Par al abrax cl at hr at us 1. 5000 1.0690 8
Sem cossyphus pul cher 5.6250 4. 0686 8
Enbi ot oca j acksoni 1.6250 0. 7440 8
Enmbi ot oca lateralis 0. 8750 1. 2464 8
Danmal | cht hys vacca 0. 5000 0. 7559 8
Hypsypops rubi cundus 0. 0000 0. 0000 8
Grella nigricans 0. 0000 0. 0000 8
Hal i choeres senti nctus 0. 0000 0. 0000 8




LOCATION 5 SANTA ROSA | SLAND -

RODES REEF

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
8

930713
4
930914
4
Chrom s punctipinnis juvenile

930713

4
930914

4

Oxyjulis californica adult
930713

4
930914

4

Oxyjulis californica juvenile
930713

4
930914

4

Sebast es nystinus adult
8

930713
4
930914
4
Sebastes nystinus juvenile
8

930713
4
930914
4
Sebast es serranoi des adul t
8

930713
4
930914
4
Sebast es serranoi des juvenile
8

930713
4
930914

O O © o o © o o © w Ww W o o © o o d o o ©O o ~ DN

Mean

3750

. 7500
. 0000

0000

. 0000
. 0000

6250

. 5000
. 7500

0000

. 0000
. 0000

0000

. 0000
. 0000

2500

. 5000
. 0000

3750

. 0000
. 7500

0000

. 0000
. 0000

Adl

Std Dev

. 0208
. 5000
. 0000
. 0000
. 0000
. 0000
. 8539
. 2450
. 9574
. 0000
. 0000
. 0000
. 5635
. 8297
. 8165
. 7071
. 0000
. 0000
. 5175
. 0000
. 5000

0000

. 0000
. 0000



A4?2

Sgbastes atrovirens adult 0. 2500 0.7071
° 930713 0. 0000 0. 0000
: 930914 0. 5000 1. 0000

Sgbastes atrovirens juvenile 0. 0000 0. 0000
° 930713 0. 0000 0. 0000
: 930914 0. 0000 0. 0000

Pgralabrax cl at hratus adul t 1. 3750 1.1877
° 930713 0. 5000 0.5774
: 930914 2. 2500 0. 9574

Pgralabrax clathratus juvenile 0. 1250 0. 3536
° 930713 0. 2500 0. 5000
: 930914 0. 0000 0. 0000

Sgnicossyphus pul cher nal e 2. 3750 1.0607

930713 1.7500 0. 9574
: 930914 3. 0000 0. 8165
Sgnicossyphus pul cher fenal e 3. 2500 3.1510
930713 1. 2500 1.5000
: 930914 5. 2500 3. 2016

Eﬁbiotoca jacksoni adult 1.6250 0. 7440
° 930713 1.7500 0. 5000
: 930914 1.5000 1. 0000

Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
° 930713 0. 0000 0. 0000
: 930914 0. 0000 0. 0000

LéCATION 5 SANTA ROSA | SLAND - RODES REEF

Enbi ot oca | ateralis adult 0. 8750 1. 2464

8
930713 1.7500 1. 2583



4
930914

4

Enmbi ot oca lateralis juvenile

8

930713
4
930914
4
Danal i cht hys vacca adul t
8

930713
4
930914
4
Damal i cht hys vacca juvenile
8

930713
4
930914
4
Hypsypops rubi cundus adult
8
930713
4
930914
4
Hypsypops rubi cundus juvenile
8
930713
4
930914
4
Grella nigricans adult
8
930713
4
930914
4
Grella nigricans juvenile
8
930713
4
930914
4
Hal i choeres sem ci nctus nal e
8
930713
4
930914
4
Hal i choeres sem cinctus fenale
8

930713

O © o o © o o © o o © o o © o o © o o © o o © o o © o

. 0000

0000

. 0000
. 0000

5000

. 7500
. 2500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000

O © o o © O O O O O O O O 9 O O © O 0o © o o © o o © o

A43

. 0000

0000

. 0000
. 0000
. 7559
. 9574
. 5000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000



Ad4

930914 0. 0000 0. 0000



LOCATION 5 SANTA ROSA | SLAND -

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a
sear ch met hod: general search

(cases) N= 102
< 10 0.0

10 - 19 1. 0%
20 - 29 2.9%
30 - 39 7.8%
40 - 49 11. 8%
50 - 59 18. 6%
60 - 69 17. 6%
70 - 79 21. 6%
80 - 89 9. 8%
90 - 99 5.9%
> 99 2.9%
mn size (nm 19
max size (nmm 119
mean 64
node 70

Patiria mniata
sear ch met hod: quadrat

(cases) N= 132
< 10 0.0

10 - 19 0.8%
20 - 29 3.0%
30 - 39 18. 9%
40 - 49 25. 0%
50 - 59 25. 0%
60 - 69 18. 9%
70 - 79 7.6%
80 - 89 0. 8%
> 89 0.0

mn size (mMmm 17
max size (nm 86
mean 50
node 52

Pi saster gi ganteus
search nethod: band transect

(cases) N= 105
< 20 0.0

20 - 39 1.0%
40 - 59 34. 3%
60 - 79 36. 2%
80 - 99 16. 2%
100 - 119 8. 6%
120 - 139 3.8%
> 139 0.0

mn size (mMm 38
max size (mm 129
mean 71
node 49

Pycnopodi a hel i ant hoi des

(cases) N=

< 60

60 - 79

80 - 99

100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219

> 219

mn size (M
max size (mm
mean

node

RODES REEF

search net hod:

A45

general search
13
0.0
15. 4%
0.0
7. 7%
7. 7%
38. 5%
15. 4%
7.7%
7. 7%
0.0

61
215
143
155
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LOCATION 5 SANTA ROSA | SLAND - RODES REEF
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus

sear ch method: quadrat sear ch method: quadrat
(cases) N= 226 (cases) N= 110
< 10 0.0 < 10 0.0
10 - 14 2.2% 10 - 14 1.8%
15 - 19 9. 7% 15 - 19 10. 9%
20 - 24 7.1% 20 - 24 14. 5%
25 - 29 4. 4% 25 - 29 9.1%
30 - 34 2.2% 30 - 34 12. 7%
35 - 39 0. 9% 35 - 39 10. 0%
40 - 44 0.9% 40 - 44 14.5%
45 - 49 0. 9% 45 - 49 6. 4%
50 - 54 1.3% 50 - 54 7.3%
55 - 59 0. 4% 55 - 59 5.5%
60 - 64 2. 7% 60 - 64 2. 7%
65 - 69 4. 0% 65 - 69 2. 7%
70 - 74 10. 2% 70 - 74 1.8%
75 - 79 8.8% > 74 0.0
80 - 84 16. 8%
85 - 90 9. 7% mn size (MM 12
90 - 94 9. 7% max size (nmm 72
95 - 99 3.1% mean 36
100 - 104 3.1% node 34
105 - 109 0. 9%
> 109 0. 4%
mn size (nm 12
max size (nmm 115
mean 65
node 84
Macrocystis pyrifera nunber of stipes Macrocystis pyrifera hol df ast diameters

search method: general search search method: general search
(cases) N= 135 (cases) N= 135
< 3 3. 0% < 6 1. 5%
3-5 6. 7% 6 - 11 4. 4%
6 - 8 12. 6% 12 - 17 13. 3%
9 - 11 17. 0% 18 - 23 13. 3%
12 - 14 10. 4% 24 - 29 8. 9%
15 - 17 4. 4% 30 - 35 6. 7%
18 - 20 10. 4% 36 - 41 11. 1%
21 - 23 4. 4% 42 - 47 6. 7%
24 - 26 8.9% 48 - 53 7.4%
27 - 29 4. 4% 54 - 59 8. 1%
30 - 32 4. 4% 60 - 65 3.0%
33 - 35 3. 7% 66 - 71 2.2%
36 - 38 3. 0% 72 - 77 3.0%
39 - 41 1.5% 78 - 83 7.4%
42 - 44 0.7% 84 - 89 2.2%
> 44 4. 4% > 89 0.0
m n nunber 1 mn wdth (cm 5
max nunber 65 max width (cm 90
mean 19 mean 39

node 11 node 17



LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND SOUTH
1993 QUADRAT DATA: MEAN NUMBER PER M

1993

Speci es

Macrocystis pyrifera adult

Ei seni a arborea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile
Macrocystis pyrifera all

Cypr aea spadi cea

Astraea undosa

Patiria mniata

Pi sast er gi gant eus

Strongyl ocentrotus franci scanus

St rongyl ocentr ot us pur puratus
Par asti chopus parvanensi s
Styel a nont ereyensi s

Lyt hrypnus dal |

Cor yphopt erus ni chol si

Al l oclinus hol deri

Mean

OCQOO0OO0OOWONORFrROORrRF,LROO0OO0OO

. 0500
. 0500
. 0000
. 0500
. 5750
. 6250
. 3500
. 0000
. 4000
. 3000
. 5500
. 9250
. 5250
. 0000
. 0000
. 3000
. 0500

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al'l opora californica
Tealia | ofotensis
Lophogorgi a chil ensi s
Muricea fruticosa
Muricea californica
Panul 1 rus interruptus
Hal i otis rufescens
Hal 1 otis corrugata
Hal 1 oti1s ful gens
Kelletia kelletii
Megat hura crenul at a
H nnites gi gant eus
Aplysia californica
Pycnopodi a hel i ant hoi des
Lyt echi nus ananesus

O0000000000O0000O

0278

. 0611
. 0000

1333

. 0111
. 0000

0000

. 0000
. 0000

0000

. 0208
. 0347

0431

. 0000
. 0153

3833

Std Dev

OCOOCOCONNOROONNOOOO

OCOOOCOO000O00O00000

1539
1539
0000
2236
2436
2176
4617
0000
0208
4104
4757
8843
5250
0000
0000
4413
1539

0217
0917
0000
0651
0179
0000
0000
0000
0000
0000
0237
0337
0194
0000
0219
9900

Ad7

Cases



A48
LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND SOUTH
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 0. 3000 0. 8292 25
M scel | aneous brown al gae 3. 2000 4. 7059 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 0. 7000 1.6956 25
Pt erygophora californica 0. 0000 0. 0000 25
Lam naria farlow i 0. 0000 0. 0000 25
Cystoseira spp. 0. 4000 0. 9354 25
Macrocysti s, Ei seni a, Pt erygophora 11.1000 9.7382 25
Macrocystis pyrifera all 10. 4000 9. 5383 25
M scel | aneous red al gae 26. 6000 14. 2134 25
Articul ated coralline al gae 5. 0000 6.9970 25
Crustose coral line al gae 46. 4000 12. 1424 25
Gel i di um spp. 0. 0000 0. 0000 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 0. 3000 0. 8292 25
Sponges 2.1000 2. 5699 25
Corynactis californica 1.9000 3. 0856 25
Bal anophyl | i a el egans 4. 2000 4.3133 25
Astrangi a | ajoll aensi s 1.5000 2. 8868 25
Di opatra ornata 2.9000 7.0961 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 1000 0. 5000 25
Bryozoans 18. 3000 10. 6975 25
Di aperoeci a californica 6. 0000 4.7324 25
Tuni cat es 2. 5000 3.1458 25
M scel | aneous invertebrates 9.1000 6. 9552 25
Bare substrate 3. 0000 4.7871 25
Rock 94. 7000 9. 5830 25
Cobbl e 2.1000 3.6572 25
Sand 3. 2000 7.7567 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 0. 8558 1.3683 104
Chroni s punctipinnis 1.7500 1.5811 8
Oxyjulis californica 0. 3750 0.5175 8
Sebast es nysti nus 0. 3750 0.5175 8
Sebast es serranoi des 0. 0000 0. 0000 8
Sebastes atrovirens 2.8750 2.0310 8
Par al abrax cl at hr at us 0. 5000 0. 5345 8
Sem cossyphus pul cher 3.1250 1.7269 8
Enbi ot oca j acksoni 0. 2500 0.7071 8
Enmbi ot oca lateralis 0. 0000 0. 0000 8
Danmal | cht hys vacca 0. 5000 0. 5345 8
Hypsypops rubi cundus 0. 5000 0. 5345 8
Grella nigricans 0. 8750 0. 8345 8
Hal i choeres sem ci nct us 0. 0000 0. 0000 8




LOCATION 6 SANTA CRUZ | SLAND -

GULL | SLAND SOUTH

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
8

930727
4
930916
4
Chrom s punctipinnis juvenile

930727

4
930916

4

Oxyjulis californica adult
930727

4
930916

4

Oxyjulis californica juvenile
930727

4
930916

4

Sebast es nystinus adult
8

930727
4
930916
4
Sebastes nystinus juvenile
8

930727
4
930916
4
Sebast es serranoi des adul t
8

930727
4
930916
4
Sebast es serranoi des juvenile
8

930727
4
930916

O O © o o © o o © o o 9 o o © o o © o o © o N Bk

Mean

7500

. 7500
. 7500

0000

. 0000
. 0000

3750

. 5000
. 2500

0000

. 0000
. 0000

3750

. 7500
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

O O ©O o o © o o O o o O o o © o o © o o © r o Bk
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Std Dev

. 5811
. 9574
. 5000
. 0000
. 0000
. 0000
. 5175
. 5774
. 5000
. 0000
. 0000
. 0000
. 5175
. 5000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000



4
Sebastes atrovirens adult
8

930727
4
930916
4
Sebastes atrovirens juvenile
8

930727
4
930916
4
Par al abrax cl at hratus adult
8

930727
4
930916
4
Par al abrax clathratus juvenile
8
930727
4
930916
4
Sem cossyphus pul cher mal e
930727
4
930916
4
Sem cossyphus pul cher femal e
930727
4
930916
4

Enbi ot oca j acksoni adul t
8

930727
4
930916
4
Enmbi ot oca jacksoni juvenile
8

930727
4

930916
4

LOCATION 6 SANTA CRUZ | SLAND -

Enmbi otoca lateralis adult
8

930727

0.
0.

O O © o o © w N W o o © o o © o o © o o © - &~ DN

7500

. 2500
. 2500

1250

. 2500
. 0000

5000

. 2500
. 7500

0000

. 0000
. 0000

1250

. 0000
. 2500

0000

. 7500
. 2500

2500

. 5000
. 0000

0000

. 0000
. 0000
GULL | SLAND SOUTH

0000
0000

O o © o r O N P P O O ©O O O © O O © 0o o © O r P

A50

. 9821
. 5000
. 9574

3536

. 5000
. 0000
. 5345
. 5000
. 5000

0000

. 0000
. 0000
. 3536
. 0000
. 5000

6903

. 5000
. 0616
. 7071
. 0000
. 0000
. 0000
. 0000
. 0000

. 0000
. 0000



4
930916

4

Enmbi ot oca lateralis juvenile

8

930727
4
930916
4
Danal i cht hys vacca adul t
8

930727
4
930916
4
Damal i cht hys vacca juvenile
8

930727
4
930916
4
Hypsypops rubi cundus adult
8
930727
4
930916
4
Hypsypops rubi cundus juvenile
8
930727
4
930916
4
Grella nigricans adult
8
930727
4
930916
4
Grella nigricans juvenile
8
930727
4
930916
4
Hal i choeres sem ci nctus nal e
8
930727
4
930916
4
Hal i choeres sem cinctus fenale
8

930727

O © o o © o o © r O O 0O 0O © o o © o o © o o © o o © o

. 0000

0000

. 0000
. 0000

5000

. 5000
. 5000

0000

. 0000
. 0000

5000

. 7500
. 2500

0000

. 0000
. 0000

8750

. 2500
. 5000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000

O © o o © O O O O O O O O 9 O O © O 0o © o o © o o © o
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. 0000

0000

. 0000
. 0000
. 5345
. 5774
. 5774
. 0000
. 0000
. 0000
. 5345
. 5000
. 5000

0000

. 0000
. 0000
. 8345
. 5000
. 5774
. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
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930916 0. 0000 0. 0000



LOCATION 6

SANTA CRUZ

| SLAND -

GULL | SLAND SOUTH

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Kelletia kelletii
sear ch net hod

(cases) N=

< 80

80 - 89

90 - 99

100 - 109
110 - 119

> 119

mn size (nm
max size (nmm
mean

node

Megat hura crenul ata
sear ch met hod

(cases) N=

< 60

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
mean
node

Hi nni tes gi gant eus

sear ch net hod

(cases) N=
< 30

30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
110 - 119
> 119

mn size (nm
max size (nmm
mean
node

general search
13
0.0
7.7%
46. 2%
38. 5%
7. 7%
0.0

88
111
99
105

general search
26
0.0
11.5%
73. 1%
11. 5%
3.8%
0.0

61
95
76
72

general search
14
0.0
28. 6%
14. 3%
14. 3%
21. 4%
0.0
0.0
14. 3%
.0
. 1%
.0

oO~NO

32
112
60
39

Patiria mniata

sear ch net hod

(cases) N=

< 20

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (MM
max size (nm
mean

node

Pi sast er gi gant eus

sear ch net hod:

(cases) N=

< 60

60 - 79

80 - 99

100 - 119
120 - 139

> 139

mn size (mm
max size (nm
mean

node

Lyt echi nus ananmesus

search net hod:

(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

> 24

mn size (mm
max size (nm
mean

node

A53

general search
99
0.0
7.1%
21. 2%
41. 4%
. 2%
1%
. 0%
. 0%
.0
. 0%

=
PONWNN

26
110
46
40

general search
41
0.0
48. 8%
36. 6%
12. 2%
2. 4%
0.0

65
127
83
76

general search
80
0.0
6.3%
47. 5%
33.8%
12. 5%
0.0

8
22
14
15
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LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND SOUTH
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus search met hod: quadrat

sear ch method: quadrat (cases) N= 206
(cases) N= 130 <5 0.5%
<5 0.0 5-9 3. 4%
5-9 0. 8% 10 - 14 10. 2%
10 - 14 3.1% 15 - 19 9. 7%
15 - 19 3.8% 20 - 24 13. 1%
20 - 24 6.9% 25 - 29 9. 7%
25 - 29 10. 0% 30 - 34 16. 0%
30 - 34 5.4% 35 - 39 18. 0%
35 - 39 8.5% 40 - 44 10. 7%
40 - 44 6. 9% 45 - 49 4. 9%
45 - 49 3.1% 50 - 54 1.9%
50 - 54 2.3% 55 - 59 1. 0%
55 - 59 2.3% 60 - 64 0.0
60 - 64 3.8% 65 - 69 0.5%
65 - 69 0. 8% 70 - 74 0.0
70 - 74 6.9% 75 - 79 0.0
75 - 79 3.1% 80 - 84 0.5%
80 - 84 1.5% > 84 0.0
85 - 90 8. 5%
90 - 94 6. 9% mn size (M 3
95 - 99 4. 6% max size (mm 84
100 - 104 3.1% mean 30
105 - 109 2.3% node 37
> 109 4. 6%
mn size (mMm 5
max size (nm 138
mean 59
node 26

Macrocystis pyrifera hol df ast diameters

Macrocystis pyrifera nunber of stipes sear ch method: general search

search method: general search (cases) N= 107
(cases) N= 107 < 6 0.0
< 3 1.9% 6 - 11 0.0
3-5 4. 7% 12 - 17 0.0
6 - 8 7.5% 18 - 23 3. 7%
9 - 11 14. 0% 24 - 29 11. 2%
12 - 14 11. 2% 30 - 35 28. 0%
15 - 17 19. 6% 36 - 41 24. 3%
18 - 20 14. 0% 42 - 47 10. 3%
21 - 23 10. 3% 48 - 53 15. 0%
24 - 26 2.8% 54 - 59 3. 7%
27 - 29 6.5% 60 - 65 0.9%
30 - 32 1. 9% 66 - 71 2.8%
33 - 35 1. 9% 72 - 77 0.0
36 - 38 1. 9% 78 - 83 0.0
39 - 41 0.0 84 - 89 0.0
42 - 44 1.9% > 89 0.0
> 44 0.0

mn wdth (cm 19

m n nunber 2 max width (cm 69
max numnber 44 mean 39
mean 17 node 30
node 15

St rongyl ocentrot us purpuratus




LOCATION 6 SANTA CRUZ | SLAND -

A55

GULL | SLAND SOUTH

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Lophogorgi a chil ensis wi dths

sear ch method: general search

(cases) N=

<5 0
5-8 4
9 - 12 6
13 - 16 16
17 - 20 9
21 - 24 11
25 - 28 9
29 - 32 11
33 - 36 6
37 - 40 6
41 - 44 2
45 - 48 0.
49 - 52 8
53 - 56 1
57 - 60 1
61 - 64 1
65 - 68 1
69 - 72 0.
73 - 76 0.
77 - 80 0.
81 - 84 0.
85 - 88 0.
89 - 92 0.
93 - 96 1.
97 - 100 0.
> 100 0.
mnwdth (cm

max wi dth (cm

mean

node

Al l opora californica w dths

73

.0

. 1%
. 8%
. 4%
. 6%
. 0%
. 6%
. 0%
. 8%
. 8%
1%

0

. 2%
. 4%
. 4%
. 4%
. 4%

cobroOOOOO
X

28
51

search method: general search

(cases) N=

<3 20.
3- 4 13.
5-6 9
7 - 8 7
9 - 10 6
11 - 12 2
13 - 14 2
15 - 16 6
17 - 18 0
19 - 20 8
21 - 22 3
23 - 24 3
25 - 26 3
27 - 28 3
29 - 30 0.
> 30 8
width (cm

max width (cm

mean

node

82
7%
4%

. 8%
. 3%
. 1%
. 4%
. 4%
. 1%
.0

. 5%
7%
1%
7%
. 7%

0

. 5%

1
38
12

1

Lophogorgi a chil ensis heights

sear ch method: general search

(cases) N=

<5 0
5-8 0
9 - 12 4
13 - 16 1
17 - 20 2
21 - 24 15
25 - 28 16
29 - 32 12
33 - 36 12
37 - 40 11
41 - 44 6
45 - 48 5
49 - 52 0
53 - 56 2
57 - 60 1
61 - 64 1
65 - 68 1
69 - 72 1
73 - 76 1
77 - 80 0
81 - 84 1
85 - 88 0
89 - 92 0
93 - 96 0
97 - 100 1
> 100 0

m n height (cm
max hei ght (cm
mean
node

Al 'l opora californica heights

73

.0
.0
. 1%
. 4%
. T%
. 1%
. 4%
. 3%
. 3%
. 0%
. 8%
. 5%
.0
1%
. 4%
. 4%
. 4%
. 4%
. 4%
.0
. 4%
.0
.0
.0
. 4%
.0

10
97
35
27

search method: general search

(cases) N=

<3 28.
3- 4 26.
5-6 11.
7 - 8 12.
9 - 10 3
11 - 12 9
13 - 14 2
15 - 16 2
17 - 18 2
19 - 20 0.
21 - 22 0.
23 - 24 1.
25 - 26 0.
27 - 28 0.
29 - 30 0.
> 30 0.

m n height (cm
max hei ght (cm
mean
node

82

0%
8%
0%
2%

1%
. 8%
. 4%
. 4%
. 4%



LOCATION 6 SANTA CRUZ | SLAND -

A56

GULL | SLAND SOUTH

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Hal i otis rufescens FROM 15 ARMs

(cases) N= 6
< 25 33.3%
25 - 29 0.0
30 - 34 50. 0%
35 - 39 0.0
40 - 44 0.0
45 - 49 16. 7%
> 49 0.0
mn size (mMm 7
max size (nm 49
mean 27
node 7
Haliotis corrugata FROM 15 ARMs
(cases) N= 6
< 25 83.3%
25 - 29 16. 7%
> 29 0.0
mn size (mMm 6
max size (mm 25
mean 16
node 6
Cypraea spadi cea FROM 15 ARMs

(cases) N= 102
< 30 1.0%
30 - 34 2.0%
35 - 39 15. 7%
40 - 44 45. 1%
45 - 49 29. 4%
50 - 54 5.9%
55 - 59 1. 0%
> 59 0.0
mn size (nm 22
max size (nmm 56
mean 43
node 42
Megat hura crenul ata FROM 15 ARMs
(cases) N= 4
< 10 25. 0%
10 - 19 25. 0%
20 - 29 25. 0%
30 - 39 25. 0%
> 39 0.0
mn size (mMm 9
max size (nm 33
mean 21
node 9

Hi nni tes gi ganteus FROM 15 ARMs

(cases) N= 17
< 10 23.5%
10 - 19 47. 1%
20 - 29 0.0
30 - 39 0.0
40 - 49 5.9%
50 - 59 0.0
60 - 69 5.9%
70 - 79 0.0
80 - 89 11. 8%
90 - 99 0.0
100 - 109 5.9%
> 109 0.0
mn size (M 5
max size (nm 105
mean 31
node 9

Patiria mniata FROM 15 ARMs

(cases) N= 47
< 10 . 4%
10 - 19 . 3%
20 - 29 . 1%
30 - 39 . 5%
40 - 49 . 4%
50 - 59 . 8%
60 - 69 . 4%
70 - 79 . 1%
> 79
mn size (MM 4
max size (mm 70
mean 29
node 17

= W

-
ONONO® O

Pi saster gi ganteus FROM 15 ARMs

(cases) N= 24
< 20 12. 5%
20 - 39 54. 2%
40 - 59 25. 0%
60 - 79 4. 2%
80 - 99 4. 2%
> 99 0.0

mn size (mMmm 18
max size (nm 86
mean 38
node 33



A57
LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND SOUTH
1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus
FROM6 AR — FROM6 ARME

(cases) N= 262 (cases) N= 522
<5 0.0 <5 1.9%
5-9 15. 3% 5-9 7.9%
10 - 14 8. 8% 10 - 14 3. 4%
15 - 19 5.7% 15 - 19 4. 4%
20 - 24 9.2% 20 - 24 5.7%
25 - 29 13. 7% 25 - 29 6. 5%
30 - 34 12. 6% 30 - 34 7.5%
35 - 39 8. 4% 35 - 39 7.7%
40 - 44 5.7% 40 - 44 11. 7%
45 - 49 3. 4% 45 - 49 15. 1%
50 - 54 2. 7% 50 - 54 16. 1%
55 - 59 4.2% 55 - 59 9.8%
60 - 64 5.0% 60 - 64 1.5%
65 - 69 1.9% 65 - 69 0. 4%
70 - 74 2. 7% 70 - 74 0.0
75 - 79 0. 8% 75 - 79 0. 4%
> 79 0.0 > 79 0.0
mn size (M 5 mn size (M 3
max size (nm 78 max size (nm 79
mean 31 mean 37

node 25 node 50



A58
LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 0000 0. 0000 20
Ei seni a arborea 0. 0000 0. 0000 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0. 0000 0. 0000 20
Macrocystis pyrifera juvenile 0. 0000 0. 0000 20
Macrocystis pyrifera all 0. 0000 0. 0000 20
Cypr aea spadi cea 0. 3250 0. 4940 20
Astraea undosa 0. 0750 0. 3354 20
Patiria mniata 0. 3000 0.5938 20
Pi sast er gi gant eus 0. 0250 0.1118 20
Strongyl ocentrotus franci scanus 1.1750 1.1729 20
Strongyl ocentrot us purpurat us 1.7000 2.8764 20
Par asti chopus parvanensi s 0. 9500 0. 9305 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 1. 0500 1.1799 20
Cor yphopt erus ni chol si i 0. 7500 0. 5000 20
Al l oclinus hol deri 0. 0750 0.1832 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0097 0.0132 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 1431 0. 1095 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0000 0. 0000 12
Megat hura crenul at a 0. 1875 0. 1375 12
H nnites gi gant eus 0. 0833 0. 0823 12
Aplysia californica 0.0181 0. 0261 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 3.1736 3.0083 12




A59
LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 5. 5000 3.3072 25
M scel | aneous brown al gae 1. 5000 2.2822 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 0. 5000 2.0412 25
Pt erygophora californica 0. 0000 0. 0000 25
Lam naria farlow i 0. 0000 0. 0000 25
Cystoseira spp. 0. 0000 0. 0000 25
Macrocysti s, Ei seni a, Pt erygophora 0. 6000 2.0767 25
Macrocystis pyrifera all 0. 1000 0. 5000 25
M scel | aneous red al gae 22. 3000 8. 8952 25
Articul ated coralline al gae 1.8000 3.1058 25
Crustose coral line al gae 27.4000 10. 9326 25
Gel i di um spp. 0. 0000 0. 0000 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 5. 8000 4.5484 25
Sponges 0. 3000 0. 8292 25
Corynactis californica 0. 5000 1. 0206 25
Bal anophyl | i a el egans 0. 0000 0. 0000 25
Astrangi a | ajoll aensi s 7.8000 5.0166 25
Di opatra ornata 0. 0000 0. 0000 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 2000 1. 0000 25
Bryozoans 7.5000 6. 7700 25
Di aperoeci a californica 10. 4000 8. 1866 25
Pachyt hyone rubra 8. 7000 12. 6269 25
Tuni cat es 8. 7000 12. 6269 25
M scel | aneous invertebrates 11. 6000 7.3909 25
Bare substrate 13. 7000 13. 5808 25
Rock 79. 7000 21. 4976 25
Cobbl e 13. 5000 14. 2339 25
Sand 6. 8000 10. 5702 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 22.2308 73.9263 104
Chroni s punctipinnis 274. 1250 42. 2254 8
Oxyjulis californica 3.5000 2. 4495 8
Sebast es nysti nus 0. 0000 0. 0000 8
Sebast es serranoi des 0. 2500 0.4629 8
Sebastes atrovirens 0. 3750 0.5175 8
Par al abrax cl at hr at us 1.1250 1.1260 8
Sem cossyphus pul cher 6. 2500 4. 2678 8
Enbi ot oca j acksoni 0. 2500 0. 4629 8
Enmbi ot oca lateralis 0. 0000 0. 0000 8
Danmal | cht hys vacca 0. 2500 0. 4629 8
Hypsypops rubi cundus 0. 3750 0.5175 8
Grella nigricans 0. 3750 0.5175 8
Hal i choeres sem ci nct us 2.1250 1.4577 8




LOCATION 7 SANTA CRUZ | SLAND -

FRY' S HARBOR

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
8

930811
4
930913
4
Chrom s punctipinnis juvenile

930811

4
930913

4

Oxyjulis californica adult
930811

4
930913

4

Oxyjulis californica juvenile
930811

4
930913

4

Sebast es nystinus adult
8

930811
4
930913
4
Sebastes nystinus juvenile
8

930811
4
930913
4
Sebast es serranoi des adul t
8

930811
4
930913
4
Sebast es serranoi des juvenile
8

930811
4
930913

219.
224.
214.

w N o
w o >

O O © o o © o o © o o © o o ©9 N A~ W

Mean

3750
2500
5000

. 7500
. 2500
. 2500

5000

. 2500
. 7500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

2500

. 2500
. 2500

0000

. 0000
. 0000

31.
46.

37.
24.
38.

O O ©O O o O o o O o o ©O o o © Fr NN D

A60

Std Dev

5048
6503

. 7369

5756
2951
3612

. 4495
. 9861
. 8930
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 4629
. 5000
. 5000
. 0000
. 0000
. 0000



4
Sebastes atrovirens adult
8

930811
4
930913
4
Sebastes atrovirens juvenile
8

930811
4
930913
4
Par al abrax cl at hratus adult
8

930811
4
930913
4
Par al abrax clathratus juvenile
8
930811
4
930913
4
Sem cossyphus pul cher mal e
930811
4
930913
4
Sem cossyphus pul cher femal e
930811
4
930913
4

Enbi ot oca j acksoni adul t
8

930811
4
930913
4
Enmbi ot oca jacksoni juvenile
8

930811
4

930913
4

LOCATION 7 SANTA CRUZ | SLAND -

Enbi otoca lateralis adult
8

3750
. 0000
. 7500
0000
. 0000
. 0000
8750
. 5000
. 2500
2500
. 5000
. 0000
0000
. 0000
. 0000
2500
. 5000
. 0000
2500
. 0000
. 5000
0000
. 0000

O O © o o © w W %9 o o © o o © o r © o o © o o o

. 0000

FRY' S HARBOR

0. 0000

©O o © o o © b w M O O ©O O O © O b O O O © o o o

A61

. 5175
. 0000
. 5000

0000

. 0000
. 0000
. 9910
. 0000
. 5000

4629

. 5774
. 0000
. 0000
. 0000
. 0000

2678

. 5119
. 4142
. 4629
. 0000
. 5774
. 0000
. 0000
. 0000

. 0000



930811
4
930913
4
Enmbi ot oca lateralis juvenile
8

930811
4
930913
4
Danal i cht hys vacca adul t
8

930811
4
930913
4
Damal i cht hys vacca juvenile
8

930811
4
930913
4
Hypsypops rubi cundus adult
8
930811
4
930913
4
Hypsypops rubi cundus juvenile
8
930811
4
930913
4
Grella nigricans adult
8
930811
4
930913
4
Grella nigricans juvenile
8
930811
4
930913
4
Hal i choeres sem ci nctus nal e
8
930811
4
930913
4
Hal i choeres sem cinctus female

o[

P O P O O © O O © 0O 0O © o o © o o © o o © o o © o o

. 0000
. 0000

0000

. 0000
. 0000

2500

. 0000
. 5000

0000

. 0000
. 0000

3750

. 2500
. 5000

0000

. 0000
. 0000

3750

. 2500
. 5000

0000

. 0000
. 0000

1250

. 7500
. 5000

0000

P O O O 0O O ©O 0O O O 0O 0O © O 0O O 0o O © 0o o ©O o o © o o

AG2

. 0000
. 0000

0000

. 0000
. 0000
. 4629
. 0000
. 5774
. 0000
. 0000
. 0000
. 5175
. 5000
. 5774

0000

. 0000
. 0000
. 5175
. 5000
. 5774
. 0000
. 0000
. 0000

6409

. 5000
. 5774

0690



A63
930811 0. 5000 0.5774
930913 1.5000 1.2910



LOCATION 7

SANTA CRUZ

| SLAND -

FRY' S HARBOR

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Astraea undosa

sear ch net hod

(cases) N=
< 50

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (mMm
max size (nm
mean
node

Megat hura crenul ata

search net hod:

(cases) N=
< 50

50 - 59

60 - 69

70 - 79

80 - 89

> 89

mn size (mMm
max size (nm
mean
node

Patiria mniata

sear ch net hod:

(cases) N=
< 30

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

> 89

mn size (M
max size (mm
mean
node

genera

0
18.
27.
33.

9
12.

0.

genera

0

1.
23.
63.
11.

0

genera

0
8
18.
38.
24.
8
2.
0.

search

33
0
2%
3%
3%
1%
1%
0

50
96
71
60

search

72
0
4%
6%
9%
1%
0

57
85
73
76

search

49
0
2%
4%
8%
5%
2%
0%
0

30
84
55
57

Pi saster gi ganteus

search nethod
(cases) N=
< 60
60 - 79
80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
> 199
mn size (M
max size (mm
mean
node

Lyt echi nus ananesus
sear ch met hod

(cases) N=

< 10

10 - 14

15 - 19

20 - 24

25 - 29

> 29

mn size (M
max size (mm
mean
node

A64

search
24
0.0
4. 2%
25. 0%
37.5%
20. 8%
0.0
8. 3%
4. 2%
0.0

genera

74
180
115

96

search
397

0.0
0. 3%
37.5%
55. 9%
6. 3%

0.0

14
28
20
20

genera



AGS

LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus

sear ch method: quadrat sear ch method: quadrat
(cases) N= 75 (cases) N= 206
<5 0.0 <5 0.0
5-9 1.3% 5-9 5.8%
10 - 14 5.3% 10 - 14 11. 2%
15 - 19 1.3% 15 - 19 17. 0%
20 - 24 5.3% 20 - 24 14. 6%
25 - 29 0.0 25 - 29 15. 0%
30 - 34 1.3% 30 - 34 20. 9%
35 - 39 1.3% 35 - 39 7.8%
40 - 44 2. 7% 40 - 44 5.3%
45 - 49 10. 7% 45 - 49 1. 0%
50 - 54 6. 7% 50 - 54 1. 0%
55 - 59 12. 0% 55 - 59 0.5%
60 - 64 21. 3% > 59 0.0
65 - 69 9.3%
70 - 74 9.3% mn size (mMmm 5
75 - 79 4. 0% max size (nm 57
80 - 84 4. 0% mean 25
85 - 90 1.3% node 25
90 - 94 2. 7%
> 94 0.0
mn size (mMm 9
max size (nm 93
mean 56

node 62



LOCATION 7 SANTA CRUZ | SLAND -

AG6

FRY' S HARBOR

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Lophogorgi a chil ensis wi dths

sear ch method: general search

(cases) N=

<5 4
5-8 1
9 - 12 8
13 - 16 2
17 - 20 8
21 - 24 9
25 - 28 13
29 - 32 17
33 - 36 9
37 - 40 16
41 - 44 5
45 - 48 1
49 - 52 0.
53 - 56 0.
57 - 60 1.
61 - 64 2.
65 - 68 0.
69 - 72 0.
73 - 76 0.
77 - 80 0.
81 - 84 0.
85 - 88 0.
89 - 92 0.
> 92 0.
mn wdth (cm

max width (cm

mean

75

. 0%
. 3%
. 0%
7%
. 0%
. 3%
. 3%
. 3%
. 3%
. 0%
. 3%
. 3%

Lophogorgi a chil ensis heights

sear ch method: general search

(cases) N=

<5 0.
5-8 1
9 - 12 2
13 - 16 5
17 - 20 1
21 - 24 1
25 - 28 4
29 - 32 4
33 - 36 6
37 - 40 2
41 - 44 20
45 - 48 21
49 - 52 21
53 - 56 2
57 - 60 4
61 - 64 0.
65 - 68 0.
69 - 72 0.
73 - 76 0.
77 - 80 1.
81 - 84 0.
85 - 88 0.
89 - 92 0.
> 92 0.

m n height (cm
max hei ght (cm
mean
node

75
0

. 3%
1%
. 3%
. 3%
. 3%
. 0%
. 0%
7%
. 1%
. 0%
. 3%
. 3%
1%
. 0%



LOCATION 7 SANTA CRUZ | SLAND -

AG7

FRY' S HARBOR

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Hal iotis rufescens FROM 7 ARMs

(cases) N= 5
< 25 100. 0%
25 - 29 0.0
> 29 0.0

NOTE: these abalone were hatchery

rai sed, and introduced into the ARMs.

mn size (nm 12
max size (nmm 20
mean 17
node 18

Cypraea spadi cea FROM 7 ARMs

(cases) N= 83
< 35 0.0

35 - 39 10. 8%
40 - 44 48. 2%
45 - 49 31.3%
50 - 54 9. 6%
> 54 0.0

mn size (nm 35
max size (nmm 53
mean 44
node 45

Astraea undosa FROM 7 ARMs

w

(cases) N=
< 20

20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89

> 89
mn size (M
max size (mm
mean

node

(o2}

CWOOOO0O0»O
(=)
>

QOO OO~NO

w
w
X

o

NBAOON
OO Wo

Pi saster gi ganteus FROM 7 ARMs

(cases) N= 3
< 80 0.0

80 - 99 33.3%
100 - 119 0.0

120 - 139 66. 7%
> 139 0.0

mn size (nm 95
max size (nm 138
mean 119
node 95

Hi nnites gi ganteus FROM 7 ARMs

(cases) N= 29
< 10 13. 8%
10 - 19 55. 2%
20 - 29 6. 9%
30 - 39 3. 4%
40 - 49 13. 8%
50 - 59 6.9%
> 59 0.0

mn size (nm 6
max size (nmm 56
mean 20
node 12

Patiria mniata FROM 7 ARMs

(cases) N= 37
< 10 16. 2%
10 - 19 8.1%
20 - 29 24. 3%
30 - 39 18. 9%
40 - 49 18. 9%
50 - 59 10. 8%
60 - 69 2.7%
> 69 0.0

mn size (nm 2
max size (nmm 63
mean 30
node 26



A68

LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR
1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Megat hura crenul ata FROM 7 ARMs St rongyl ocentrotus purpuratus
FROM 7 ARM

(cases) N= 12

< 20 0.0 (cases) N= 193

20 - 29 8.3% <5 3.1%

30 - 39 0.0 5-9 19. 7%

40 - 49 8.3% 10 - 14 6. 2%

50 - 59 41. 7% 15 - 19 19. 2%

60 - 69 16. 7% 20 - 24 19. 2%

70 - 79 25. 0% 25 - 29 16. 6%

> 79 0.0 30 - 34 9.8%
35 - 39 4. 1%

mn size (mm 27 40 - 44 2.1%

max size (nmm 76 > 44 0.0

mean 58

node 56 mn size (nm 4
max size (nmm 44

St rongyl ocentrotus franci scanus nmean 20

FROM 7 ARV node 7

(cases) N= 129

<5 0. 8%

5-9 22.5%

10 - 14 14. 7%

15 - 19 13. 2%

20 - 24 10. 1%

25 - 29 13. 2%

30 - 34 10. 1%

35 - 39 3.1%

40 - 44 2.3%

45 - 49 2.3%

50 - 54 6. 2%

55 - 59 0. 8%

60 - 64 0. 8%

> 64 0.0

mn size (nm 4

max size (nmm 62

mean 22

node 9



A69
LOCATION 8 SANTA CRUZ | SLAND - PELI CAN BAY
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 6750 0.5911 20
Ei seni a arborea 0. 0500 0. 2236 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0. 0000 0. 0000 20
Macrocystis pyrifera juvenile 7. 0500 4. 4630 20
Macrocystis pyrifera all 7.7250 4. 4529 20
Cypr aea spadi cea 0. 1000 0. 2616 20
Astraea undosa 0. 5750 0. 7993 20
Patiria mniata 0. 1500 0. 2856 20
Pi sast er gi gant eus 0. 0250 0.1118 20
Strongyl ocentrotus franci scanus 1. 3500 1.7404 20
Strongyl ocentrot us purpurat us 2. 7250 3. 1559 20
Par asti chopus parvanensi s 0. 2750 0. 4435 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 4500 0. 7931 20
Cor yphopt erus ni chol si i 1.7500 1.1528 20
Al l oclinus hol deri 0.1750 0. 4064 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0097 0.0132 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 0444 0. 0499 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0.0111 0.0109 12
Megat hura crenul at a 0. 0014 0. 0048 12
H nnites gi gant eus 0. 0514 0. 0359 12
Aplysia californica 0. 0597 0. 0534 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 0. 0014 0. 0048 12




LOCATION 8 SANTA CRUZ | SLAND - PELI CAN BAY

1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER
Mean

Speci es

Green al gae

M scel | aneous brown al gae
Desnmarestia spp.

Ei seni a arborea

Pt erygophora californica
Lam naria farl ow
Cystoseira spp
Macrocysti s, Ei seni a, Pt erygophora
Macrocystis pyrifera all

M scel | aneous red al gae
Articul ated coralline al gae
Crustose coral line al gae
Gel i di um spp.

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

Bal anophyl | i a el egans
Astrangi a | ajoll aensi s

Di opatra ornata

Phr agmat oponma cal i f orni ca
Ser pul orbi s squam ger us
Bryozoans

Di aperoeci a californica
Tuni cat es

M scel | aneous invertebrates
Bare substrate

Rock

Cobbl e

Sand

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fi sh Abundance

Chroni s punctipinnis
Oxyjulis californica
Sebast es nysti nus
Sebast es serranoi des
Sebastes atrovirens
Par al abrax cl at hr at us
Sem cossyphus pul cher
Enbi ot oca j acksoni
Enbi otoca lateralis
Danmal | cht hys vacca
Hypsypops rubi cundus
Grella nigricans

Hal | choeres sem ci nct us

(o2}
OON

wo~

w

OO0O0OUI0OCORL~NOONRFRFOOOORJUIOOOOOO

w
=

[EEN
N

[EEN

[EEY
WWWOOWWHOOO

6.

. 6000
. 4000
. 0000
. 2000
. 0000
. 0000
. 3000
. 1000
. 9000
. 6000
. 7000
. 6000
. 0000
. 0000
. 6000
. 3000
. 9000
. 0000
. 5000
. 2000
. 0000
. 7000
. 7000
. 0000
. 9000
. 8000
. 0000
. 4000
. 6000
. 0000

7388

. 1667
. 0833
. 0000
. 2500
. 1667
. 5833
. 4167
. 4167
. 0000
. 1667
. 4167
. 4167
. 4167

Std Dev

3.
14.

|_\
PRONFPONOORNNOO

17.

L
N

N
NOFPOONEROOO®N

5707
2097
0000
0000
0000
0000
5000

. 5220
. 9333
. 4035
(722
. 3803

0000
0000
5900
1554
5943
0000
4145
2958
0000
8428
0862
0000
5943
6503
3805
2728

. 6386
. 8973

. 9940

4608
0843
0000
4523
3892
6993
5643
0207
0000
3892
3114
1094

. 6097

A70

Cases



LOCATION 8 SANTA CRUZ | SLAND -

PELI CAN BAY

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930812
8
930929
4
Chrom s punctipinnis juvenile
12

930812

8
930929

4

Oxyjulis californica adult
930812

8
930929

4

Oxyjulis californica juvenile
930812

8
930929

4

Sebast es nystinus adult
12

930812
8
930929
4
Sebastes nystinus juvenile
12

930812
8
930929
4
Sebast es serranoi des adult
12

930812
8
930929
4
Sebast es serranoi des juvenile
12

930812
8
930929

25.
29.
17.

|_\
o O

O O © o o © o o © o o © o w N

Mean

7500
7500
7500

. 4167
. 1250
. 0000
. 7500
. 2500
. 7500

3333

. 5000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

2500

. 3750
. 0000

12.
14.

11.
13.

O O O O o O o o O o o o o »uo d o o o o

A71

Std Dev

9272
1800

. 9476

7663
8712

. 0000
. 3619
. 7508
. 1235
. 7546
. 5549
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 4523
. 5175
. 0000



A72

Sgbastes atrovirens adult 0. 1667 0. 3892
e 930812 0. 0000 0. 0000
° 930929 0. 5000 0.5774
Sgbastes atrovirens juvenile 0. 0000 0. 0000
e 930812 0. 0000 0. 0000
° 930929 0. 0000 0. 0000
Pgralabrax cl at hratus adul t 14. 4167 4.5218
e 930812 12. 7500 3.3274
° 930929 17. 7500 5.1881
Pgralabrax clathratus juvenile 2.1667 1.9924
e 930812 1.5000 1. 0690
° 930929 3. 5000 2. 8868
Sgnicossyphus pul cher nal e 0. 0000 0. 0000
930812 0. 0000 0. 0000
° 930929 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 3.4167 1.5643
930812 2.7500 1.0351
° 930929 4. 7500 1.7078
Eﬁbiotoca jacksoni adult 3.4167 2. 0207
e 930812 2.6250 1.3025
° 930929 5. 0000 2.4495
Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
e 930812 0. 0000 0. 0000
i 930929 0. 0000 0. 0000
LOCATI ON 8 SANTA CRUZ | SLAND - PELI CAN BAY
Enbi ot oca | ateralis adult 0. 0000 0. 0000

12



930812
8
930929
4
Enmbi ot oca lateralis juvenile
12

930812
8
930929
4
Danal i cht hys vacca adul t
12

930812
8
930929
4
Damal i cht hys vacca juvenile
12

930812
8
930929
4
Hypsypops rubi cundus adult
12
930812
8
930929
4
Hypsypops rubi cundus juvenile
12
930812
8
930929
4

Grella nigricans adult
12

930812
8
930929
4
Grella nigricans juvenile
12

930812
8
930929
4
Hal i choeres sem ci nctus mal e
12

930812
8

930929
4

Hal i choeres sem ci nctus femal e

12

=
© w

O O © w w W o o © o o © o o 9 o o

N o »p P O o O

. 0000
. 0000

0000

. 0000
. 0000

1667

. 2500
. 0000

0000

. 0000
. 0000

4167

. 3750
. 5000

0000

. 0000
. 0000
. 4167
. 5000
. 2500

0000

. 0000
. 0000

1667

. 3750
. 7500

2500

w N
A ©

©O O O B B P O O O O O O O © O o ©o

N O B O o o O o

A73

. 0000
. 0000

0000

. 0000
. 0000
. 3892
. 4629
. 0000
. 0000
. 0000
. 0000
. 3114
. 4079
. 2910

0000

. 0000
. 0000
. 1094
. 7069
. 5000
. 0000
. 0000
. 0000

9334

. 0607
. 5000

6671



A74
930812 0. 6250 0.7440
930929 5. 5000 1.9149



LOCATION 8

SANTA CRUZ | SLAND -

A75

PELI CAN BAY

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Astraea undosa

sear ch met hod: general search

(cases) N=
< 30
30 - 39

50 - 59
60 - 69
70 - 79

mn size (nm
max size (nmm
mean
node

Hi nni tes gi gant eus

0
1
40 - 49 2.
1
1
4

92

.0
. 1%

2%

. 1%
. 1%
. 3%
80 - 89 12.
90 - 99 56.
100 - 109 19.
110 - 119 2.
> 119 0.

0%
5%
6%
2%
0

32

112

92
93

sear ch method: general search

(cases) N=

< 30 0.
30 - 39 6.
40 - 49 16.
50 - 59 10.
60 - 69 23.
70 - 79 26
80 - 89 6
90 - 99 6
100 - 109 3
> 109 0
mn size (mMmm

max size (nm

mean

node

Patiria mniata

30
0
7%
7%
0%
3%

1%
7%
. T%
. 3%
.0

36

102

65
60

search met hod: general search

(cases) N=

< 40 0.
40 - 49 5.
50 - 59 21.
60 - 69 5.
70 - 79 47.
80 - 89 15.
90 - 99 5.
> 99 0.
mn size (mMm

max size (mm

mean

node

St rongyl ocentrotus franci scanus

19
0
3%
1%
3%
4%
8%
3%
0

49
94
71
71

search met hod: quadrat

(cases) N= 98
< 25 0.0
25 - 29 3.1%
30 - 34 2.0%
35 - 39 7.1%
40 - 44 3.1%
45 - 49 5.1%
50 - 54 7.1%
55 - 59 9.2%
60 - 64 13. 3%
65 - 69 6. 1%
70 - 74 13. 3%
75 - 79 9.2%
80 - 84 7.1%
85 - 90 5.1%
90 - 94 6.1%
95 - 99 1.0%
100 - 104 1. 0%
105 - 109 1. 0%
> 109 0.0
mn size (M 25
max size (nm 105
mean 65
node 78
Strongyl ocentrotus purpuratus
sear ch method: quadrat

(cases) N= 105
< 15 0.0
15 - 19 1. 9%
20 - 24 5.7%
25 - 29 20. 0%
30 - 34 21. 0%
35 - 39 16. 2%
40 - 44 16. 2%
45 - 49 6. 7%
50 - 54 4. 8%
55 - 59 2.9%
60 - 64 3.8%
65 - 69 1. 0%
> 69 0.0
mn size (M 15
max size (mm 68
mean 37
node 29



LOCATION 8 SANTA CRUZ | SLAND -

A76

PELI CAN BAY

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunbers of stipes

sear ch method: general search

(cases) N= 106
< 3 39. 6%
3-5 31. 1%
6 - 8 6.6%
9 - 11 5 7%
12 - 14 0. 9%
15 - 17 0.9%
18 - 20 1.9%
21 - 23 1.9%
24 - 26 0.0

27 - 29 0.0

30 - 32 4. 7%
33 - 35 0.0

36 - 38 0.0

39 - 41 3.8%
42 - 44 0.9%
> 44 0. 9%
m n nunber 1
max nunber 61
mean 8
node 2

Lophogorgi a chil ensis w dths
sear ch method: general search

(cases) N= 100
<5 0.0
5-8 6. 0%
9 - 12 5.0%
13 - 16 6. 0%
17 - 20 9. 0%
21 - 24 9.0%
25 - 28 16. 0%
29 - 32 12. 0%
33 - 36 15. 0%
37 - 40 12. 0%
41 - 44 6.0%
45 - 48 1. 0%
49 - 52 1. 0%
53 - 56 0.0
57 - 60 1. 0%
61 - 64 0.0
65 - 68 0.0
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 1. 0%
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
mn wdth (cm 6
max wi dth (cm 82
mean 28

node 19

Macrocystis pyrifera hol df ast diameters

sear ch method: general search

(cases) N= 106
< 6 30. 2%
6 - 11 42. 5%
12 - 17 8.5%
18 - 23 5.7%
24 - 29 5.7%
30 - 35 5.7%
36 - 41 1.9%
42 - 47 0.0
48 - 53 0.0
54 - 59 0.0
60 - 65 0.0
66 - 71 0.0
72 - 77 0.0
78 - 83 0.0
84 - 89 0.0
> 89 0.0
mn width (cm 2
max width (cm 40
mean 11
node 6

Lophogorgi a chil ensis heights
sear ch method: general search

(cases) N= 100
<5 0.0
5-8 0.0
9 - 12 1. 0%
13 - 16 3.0%
17 - 20 7.0%
21 - 24 10. 0%
25 - 28 8.0%
29 - 32 6. 0%
33 - 36 16. 0%
37 - 40 23. 0%
41 - 44 10. 0%
45 - 48 8.0%
49 - 52 5. 0%
53 - 56 2.0%
57 - 60 1. 0%
61 - 64 0.0
65 - 68 0.0
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
m n height (cm 11
max hei ght (cm 60
mean 35
node 35



A7T
LOCATION 9 SANTA CRUZ | SLAND - SCORPI ON ANCHORAGE
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 0000 0. 0000 20
Ei seni a arborea 0. 0000 0. 0000 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0. 0000 0. 0000 20
Macrocystis pyrifera juvenile 0. 0000 0. 0000 20
Macrocystis pyrifera all 0. 0000 0. 0000 20
Cypr aea spadi cea 0. 0000 0. 0000 20
Astraea undosa 1.2250 1.3325 20
Patiria mniata 0.1750 0. 4375 20
Pi sast er gi gant eus 0. 0000 0. 0000 20
Strongyl ocentrotus franci scanus 0. 3500 0. 5643 20
Strongyl ocentrot us purpurat us 41. 5500 17. 5603 20
Par asti chopus parvanensi s 0. 6250 0. 5350 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 8250 0. 6544 20
Al l oclinus hol deri 0. 1250 0.2221 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0069 0.0111 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 0000 0. 0000 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0. 0000 0. 0000 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0000 0. 0000 12
Megat hura crenul at a 0. 1264 0. 0889 12
H nnites gi gant eus 0. 0250 0. 0195 12
Aplysia californica 0. 0528 0. 0577 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 0. 1083 0. 1346 12




LOCATION 9 SANTA CRUZ | SLAND - SCORPI ON ANCHORAGE

1993 RANDOM POl NT CONTACT DATA: MEAN PERCENT COVER
Speci es Mean

Green al gae

M scel | aneous brown al gae
Desnmarestia spp.

Ei seni a arborea

Pt erygophora californica
Lam naria farl ow
Cystoseira spp
Macrocysti s, Ei seni a, Pt erygophora
Macrocystis pyrifera all

M scel | aneous red al gae
Articul ated coralline al gae
Crustose coral line al gae
Gel i di um spp.

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

Bal anophyl | i a el egans
Astrangi a | ajoll aensi s

Di opatra ornata

Phr agmat oponma cal i f orni ca
Ser pul orbi s squam ger us
Bryozoans

Di aperoeci a californica
Tuni cat es

M scel | aneous invertebrates
Bare substrate

Rock

Cobbl e

Sand

g P

0o N
OFRPROUUITOOOONOORrROOORrROONFRPROO0OO0OO0OO0OO0O0OOR~O

1993 FI SH TRANSECT DATA: MEAN NUVBER PER TRANSECT
Total Fi sh Abundance 4.

Chroni s punctipinnis
Oxyjulis californica
Sebast es nysti nus
Sebast es serranoi des
Sebastes atrovirens
Par al abrax cl at hr at us
Sem cossyphus pul cher
Enbi ot oca j acksoni
Enbi otoca lateralis
Danmal | cht hys vacca
Hypsypops rubi cundus
Grella nigricans

Hal | choeres sem ci nct us

[N
[N

MOPOOONR OO0

. 6000
. 7000
. 0000
. 0000
. 0000
. 0000
. 0000
. 6000
. 6000
. 4000
. 8000
. 3000
. 0000
. 0000
. 1000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 3000
. 3000
. 2000
. 1000
. 7000
. 5000
. 8000
. 2000
. 0000

9803

. 5833
. 0000
. 0000

0000

. 0833
. 8333

1667

. 9167

0000
0000
0833
5000

. 8750

Std Dev

e
RPRERN

[EEN
w

OPOOCOWOOROOOROOINONNOOOOCONE

NOFPOORRPERPOOOWO

3070
5457
0000
0000
0000
0000
0000
5290
5290
0584
2267
6289
0000
0000
9203
0000
0000
0000
4434
0000
0000
0551
8292
6922
5000
4275

. 1835

6127

. 9257
. 9242

. 2022

5715
9543
0000
0000
2887
0299
4668
0836
0000
0000
3790
7977

. 5319

A78

Cases



LOCATION 9 SANTA CRUZ | SLAND -

SCORPI ON ANCHORAGE

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930811
8
930929
4
Chrom s punctipinnis juvenile
12

930811

8
930929

4

Oxyjulis californica adult
930811

8
930929

4

Oxyjulis californica juvenile
930811

8
930929

4

Sebast es nystinus adult
12

930811
8
930929
4
Sebastes nystinus juvenile
12

930811
8
930929
4
Sebast es serranoi des adult
12

930811
8
930929
4
Sebast es serranoi des juvenile
12

930811
8
930929

38.
26.
62.

R = B
N o O

O 0O © o o © o o © o o © o o ©

Mean

6667
8750
2500

. 9167
. 6250
. 5000
. 9167
. 3750
. 0000

0833

. 1250
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

24.
10.
28.

O O O O O O o O O o o O o o © o N W b P

A79

Std Dev

4292
7363
4063

. 4407
. 7678
. 7958
. 8720
. 5036
. 1644
. 2887
. 3536
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000



A80

Sgbastes atrovirens adult 0. 0833 0. 2887
e 930811 0. 0000 0. 0000
° 930929 0. 2500 0. 5000
Sgbastes atrovirens juvenile 0. 0000 0. 0000
e 930811 0. 0000 0. 0000
° 930929 0. 0000 0. 0000
Pgralabrax cl at hratus adul t 1. 7500 1.1382
e 930811 1. 2500 0. 8864
° 930929 2. 7500 0. 9574
Pgralabrax clathratus juvenile 0. 0833 0. 2887
e 930811 0. 1250 0. 3536
° 930929 0. 0000 0. 0000
Sgnicossyphus pul cher nal e 0. 0000 0. 0000
930811 0. 0000 0. 0000
° 930929 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 2.1667 1.4668
930811 2.6250 1.3025
° 930929 1. 2500 1.5000
Eﬁbiotoca jacksoni adult 0.9167 1.0836
e 930811 0. 3750 0. 7440
° 930929 2. 0000 0. 8165
Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
e 930811 0. 0000 0. 0000
i 930929 0. 0000 0. 0000
LOCATION 9 SANTA CRUZ | SLAND - PELI CAN BAY
Enbi ot oca | ateralis adult 0. 0000 0. 0000

12



930811
8
930929
4
Enmbi ot oca lateralis juvenile
12

930811
8
930929
4
Danal i cht hys vacca adul t
12

930811
8
930929
4
Damal i cht hys vacca juvenile
12

930811
8
930929
4
Hypsypops rubi cundus adult
12
930811
8
930929
4
Hypsypops rubi cundus juvenile
12
930811
8
930929
4

Grella nigricans adult
12

930811
8
930929
4
Grella nigricans juvenile
12

930811
8
930929
4
Hal i choeres sem ci nctus mal e
8

930811
4

930929
4

Hal i choeres sem ci nctus femal e

8

A M o P O O ©O 0o o © o 0o © p O © O 0O © o o © o o © o o

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

7500

. 2500
. 7500

3333

. 2500
. 5000

5000

. 7500
. 0000

0000

. 0000
. 0000

5000

. 5000
. 5000

3750

P B P O O O O O O P O O O O O O O ©O o o O o o o o o

A81

. 0000
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 9653
. 4629
. 9574

6513

. 4629
. 0000
L1977
. 8864
. 0000
. 0000
. 0000
. 0000

4142

. 0000
. 0000

9955



A82
930811 3. 2500 1. 2583
930929 5. 5000 2.0817



LOCATION 9

SANTA CRUZ

| SLAND -

SCORPI ON ANCHORAGE

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Astraea undosa

mn size (MM
max size (nm

(cases) N=
< 20

20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
> 99
mean
node

Megat hura crenul ata

search met hod: general

< 60
60 -
70 -
> 79

mn size (nm
max size (nmm

nmean
node

Hi nni tes gi gant eus

search net hod:
(cases) N=

69
79

< 20
20 -
30 -
40 -
50 -
60 -
70 -
80 -
90 -
100 -
110 -

sear ch method: general
(cases) N=

29
39
49
59
69
79
89
99

109
119

> 119

mn size (nm
max size (nmm

nmean
node

search

152
0.0
9.2%

11. 8%
3.3%
7.9%

13. 2%

27. 0%

26. 3%
1.3%
0.0

20
96
64
85

sear ch

33
0.0
24. 2%
75. 8%
0.0

64
79
72
73

sear ch

30
0.0
3.3%

20. 0%
13. 3%
20. 0%
13. 3%
6. 7%
10. 0%
3.3%
3.3%
6. 7%
0.0

27
117
61
35

Patiria mniata

sear ch net hod:

A83

general search

(cases) N= 29
< 20 0.0
20 - 29 3. 4%
30 - 39 10. 3%
40 - 49 13. 8%
50 - 59 17. 2%
60 - 69 24. 1%
70 - 79 20. 7%
80 - 89 6.9%
90 - 99 3. 4%
> 99 0.0
mn size (MM 28
max size (mm 91
mean 59
node 31
St rongyl ocentrotus franci scanus

sear ch method: general search
(cases) N= 32
< 30 0.0
30 - 34 9. 4%
35 - 39 31. 3%
40 - 44 31. 3%
45 - 49 15. 6%
50 - 54 3.1%
55 - 59 0.0
60 - 64 3.1%
65 - 69 0.0
70 - 74 3.1%
75 - 79 0.0
80 - 84 3.1%
> 84 0.0
mn size (M 30
max size (mm 82
mean 43
node 45
Strongyl ocentrotus purpuratus

general search: quadrat
(cases) N= 429
< 20 0.0
20 - 24 3.0%
25 - 29 43. 8%
30 - 34 46. 2%
35 - 39 6.5%
40 - 44 0.5%
> 44 0.0
mn size (M 21
max size (nm 41
mean 30
node 28



LOCATION 9

SANTA CRUZ | SLAND -

A84

SCORPI ON ANCHORAGE

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes

sear ch method: general search

(cases) N=

< 3 45.
3-5 36.
6 - 8 18.
9 - 11 0.
12 - 14 0.
15 - 17 0.
18 - 20 0.
21 - 23 0.
24 - 26 0.
27 - 29 0.
30 - 32 0.
33 - 35 0.
36 - 38 0.
39 - 41 0.
42 - 44 0.
> 44 0.

m n nunber
max nunber
nmean
node

11
5%

CQOO0OOCOO0OOCOO0OOCOOO0O

NWON

Macrocystis pyrifera hol df ast diameters

sear ch method: general search

(cases) N=

<6 9.
6 - 11 18.
12 - 17 72.
18 - 23 0.
24 - 29 0.
30 - 35 0.
36 - 41 0.
42 - 47 0.
48 - 53 0.
54 - 59 0.
60 - 65 0.
66 - 71 0.
72 - 77 0.
78 - 83 0.
84 - 89 0.
> 89 0.
mn wdth (cm

max width (cm

mean

node

11

1%
2%
7%

CQOO0OOCOO0OOCOO0OOCOOO0O

12
12



LOCATION 9

SANTA CRUZ

| SLAND -

A85

SCORPI ON ANCHORAGE

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Cypraea spadi cea FROM 7 ARMs

(cases) N=

< 30
30 -
35 -
40 -
45 -
50 -
55 -
> 59

mn size (nm

max size (nmm

nmean
node

Hi nnites gi ganteus FROM 7 ARMs

34
39
44
49
54
59

mn size (mMm

max size (nm

(cases) N=
< 10

10 - 19
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
> 99
mean
node

Patiria nmniata FROM 7 ARMs

mn size (mMm

max size (mm

(cases) N=
< 10

10 - 19
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
> 89
mean

node

12.
20.
40.
17.
. 1%
. 4%

29.
12.

12.
16.
12.

15.
15.
30.
23.

85

9%
0%
0%
6%

30
56
42
42

13

1%

4%
4%
8%
1%

1%

11
82
52
57

Pi saster gi ganteus FROM 7 ARMs

(cases) N= 5
< 20 40. 0%
20 - 39 60. 0%
> 39 0.0

mn size (nm 17
max size (nmm 29
mean 22
node 17

Strongyl ocentrotus franci scanus
FROM 7 AR —

(cases) N= 22
<5 0.0

5-9 18. 2%
10 - 14 4.5%
15 - 19 4.5%
20 - 24 4. 5%
25 - 29 4.5%
30 - 34 18. 2%
35 - 39 18. 2%
40 - 44 13.6%
45 - 49 9.1%
50 - 54 4.5%
> 54 0.0

mn size (mm 6
max size (mm 51
mean 30
node 9

St rongyl ocentrot us purpuratus
FROM 7 ARM

(cases) N= 145
<5 2.8%
5-9 4. 8%
10 - 14 1.4%
15 - 19 0.0

20 - 24 4. 1%
25 - 29 9. 0%
30 - 34 54. 5%
35 - 39 16. 6%
40 - 44 5. 5%
45 - 49 1. 4%
> 49 0.0

mn size (nm 4
max size (nmm 46
mean 30
node 32



A86

LOCATION 9 SANTA CRUZ | SLAND - SCORPI ON ANCHORAGE
1993 ARTI FI CI AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Ast raea undosa FROM 7 ARMs Megat hura crenul ata FROM 7 ARMs
(cases) N= 1 (cases) N= 1
< 80 0.0 < 60 0.0
80 - 89 100. 0% 60 - 69 100. 0%
> 89 0.0 > 69 0.0
mn size (nmm 87 mn size (nm 61
max size (nmm 87 max size (nmm 61
mean 87 mean 61

node 87 node 61



A87
LOCATION 10 SANTA CRUZ | SLAND - YELLOWBANKS
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 3750 0.7048 20
Ei seni a arborea 0. 0250 0.1118 20
Pt erygophora californica 2.6250 1.8128 20
Lam naria farlow i 0. 8250 0. 9497 20
Macrocystis pyrifera juvenile 1.0750 1.1154 20
Macrocystis pyrifera all 1.4500 1. 4500 20
Cypr aea spadi cea 0. 0000 0. 0000 20
Astraea undosa 0. 7250 0. 5250 20
Patiria mniata 0. 0000 0. 0000 20
Pi sast er gi gant eus 0. 0000 0. 0000 20
Strongyl ocentrotus franci scanus 0. 5500 1.4591 20
Strongyl ocentrot us purpurat us 1.4250 1. 6406 20
Par asti chopus parvanensi s 0. 7000 0. 6156 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 3750 0. 4833 20
Al l oclinus hol deri 0. 0250 0.1118 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0056 0. 0109 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0333 0. 0225 12
Lophogorgi a chil ensi s 0. 0597 0. 0524 12
Muricea fruticosa 0. 0028 0. 0096 12
Muricea californica 0. 0028 0. 0065 12
Panul 1 rus interruptus 0. 0014 0. 0048 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0042 0.0104 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0583 0. 0352 12
Megat hura crenul at a 0. 0042 0. 0075 12
H nnites gi gant eus 0. 0056 0.0148 12
Aplysia californica 0. 0000 0. 0000 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 0. 8444 0.6196 12




A88
LOCATION 10 SANTA CRUZ | SLAND - YELLOWBANKS
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 1. 0000 1.4434 25
M scel | aneous brown al gae 7.8000 8.8776 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 1.6000 4. 2007 25
Pt erygophora californica 32. 6000 20. 0972 25
Lam naria farlow i 12. 4000 13. 1395 25
Cystoseira spp. 22.1000 16. 6252 25
Macrocysti s, Ei seni a, Pt erygophora 46. 7000 19. 1991 25
Macrocystis pyrifera all 12. 5000 13. 8444 25
M scel | aneous red al gae 13. 3000 12. 1347 25
Articul ated coralline al gae 33.1000 15. 2800 25
Crustose coral line al gae 44. 2000 10. 7461 25
Gel i di um spp. 0. 1000 0. 5000 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 2.6000 4.1758 25
Sponges 1. 7000 2. 0052 25
Corynactis californica 0. 3000 0. 8292 25
Bal anophyl | i a el egans 0. 7000 1.5343 25
Astrangi a | ajoll aensi s 1.2000 2.7119 25
Di opatra ornata 0. 0000 0. 0000 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 0000 0. 0000 25
Bryozoans 10. 4000 8.9174 25
Di aperoeci a californica 2.6000 5.1781 25
Tuni cat es 1. 0000 1.6137 25
M scel | aneous invertebrates 8. 5000 5.5902 25
Bare substrate 19. 0000 17. 2301 25
Rock 73.1000 28. 5161 25
Cobbl e 12. 8000 17. 2651 25
Sand 14.1000 15. 7434 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 1.3269 3.0575 104
Chroni s punctipinnis 0. 7500 0. 8864 8
Oxyjulis californica 8. 5000 6. 6548 8
Sebast es nysti nus 0. 0000 0. 0000 8
Sebast es serranoi des 0. 0000 0. 0000 8
Sebastes atrovirens 0. 1250 0. 3536 8
Par al abrax cl at hr at us 3.3750 1.8468 8
Sem cossyphus pul cher 3. 2500 1.5811 8
Enbi ot oca j acksoni 0. 0000 0. 0000 8
Enmbi ot oca lateralis 0. 0000 0. 0000 8
Danmal | cht hys vacca 0. 0000 0. 0000 8
Hypsypops rubi cundus 0. 1250 0. 3536 8
Grella nigricans 0. 0000 0. 0000 8
Hal i choeres sem ci nct us 1.1250 1.6421 8




LOCATION 10 SANTA CRUZ | SLAND -

YELLOWBANKS

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
8

930810
4
930927
4
Chrom s punctipinnis juvenile

930810

4
930927

4

Oxyjulis californica adult
930810

4
930927

4

Oxyjulis californica juvenile
930810

4
930927

4

Sebast es nystinus adult
8

930810
4
930927
4
Sebastes nystinus juvenile
8

930810
4
930927
4
Sebast es serranoi des adul t
8

930810
4
930927
4
Sebast es serranoi des juvenile
8

930810
4
930927

=
N

A ® O o © o o ©

O 0O © o o © o o © o o © o o ©

Mean

6250

. 5000
. 7500

1250

. 2500
. 0000

3750

. 7500
. 0000

1250

. 2500
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

A89

Std Dev

. 7440
. 5774
. 9574
. 3536
. 5000
. 0000
. 6748
. 3040
. 6158
. 3536
. 5000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000



4
Sebastes atrovirens adult
8

930810
4
930927
4
Sebastes atrovirens juvenile
8

930810
4
930927
4
Par al abrax cl at hratus adult
8

930810
4
930927
4
Par al abrax clathratus juvenile
8
930810
4
930927
4
Sem cossyphus pul cher mal e
930810
4
930927
4
Sem cossyphus pul cher femal e
930810
4
930927
4

Enbi ot oca j acksoni adul t
8

930810
4
930927
4
Enmbi ot oca jacksoni juvenile
8

930810
4

930927
4

LOCATION 10 SANTA CRUZ | SLAND -

Enbi otoca lateralis adult
8

1250
. 2500
. 0000
0000
. 0000
. 0000
7500
. 0000
. 5000
6250
. 2500
. 0000
0000
. 0000
. 0000
2500
. 5000
. 0000
0000
. 0000
. 0000
0000
. 0000

O O © o o © W W W o o © o r © P M o o © o o o

. 0000

YELLOWBANKS

0. 0000

O O ©O o O O N B P O O O O 0O © B ON o o © o o o

A90

. 3536
. 5000
. 0000

0000

. 0000
. 0000
. 3146
. 8165
. 9149

7440

. 5000
. 0000
. 0000
. 0000
. 0000

5811

. 2910
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

. 0000



930810
4
930927
4
Enmbi ot oca lateralis juvenile
8

930810
4
930927
4
Danal i cht hys vacca adul t
8

930810
4
930927
4
Damal i cht hys vacca juvenile
8

930810
4
930927
4
Hypsypops rubi cundus adult
8
930810
4
930927
4
Hypsypops rubi cundus juvenile
8
930810
4
930927
4
Grella nigricans adult
8
930810
4
930927
4
Grella nigricans juvenile
8
930810
4
930927
4
Hal i choeres sem ci nctus nal e
8
930810
4
930927
4
Hal i choeres sem cinctus female

o[

© o o © o o © o o © o o © o o © o o © o o © o o © o o

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

1250

. 0000
. 2500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

6250

. 5000
. 7500

5000

P O O O 0O O ©O 0O O O 0O 0O © O 0O O 0o O © 0o o ©O o o © o o

A91

. 0000
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 3536
. 0000
. 5000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

5175

. 5774
. 5000

4142



A92
930810 0. 0000 0. 0000
930927 1. 0000 2. 0000



LOCATION 10 SANTA CRUZ

| SLAND -

YELLOWBANKS

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a

< 10
10 -
20 -
30 -
40 -
50 -
60 -
70 -
80 -
> 89

mn size (MM

max size (nm

mean
node

Haliotis corrugata

search met hod: genera
(cases) N=

19
29
39
49
59
69
79
89

(cases) N=
< 90

90 - 94

95 - 99
100 - 104
105 - 109
110 - 114
115 - 119
120 - 124
125 - 129
130 - 134
135 - 139
140 - 144
145 - 149
150 - 154
155 - 159
160 - 164
165 - 169
170 - 174
175 - 179
180 - 184
> 184

mn size (M
max size (mm
mean

node

search nmethod: genera

e e
OCWWOOOOWOWWOROWWDIDOWO

search

27

0.0
3. 7%
11. 1%
22. 2%
33.
14
7
3
3
0

3%

. 8%
. 4%
1%
1%
.0

19
87
46
35

sear ch

30

.0

. 3%
.0

1%
1%
. 3%
. 3%
7%
. 7%
. 0%
. 3%
. 3%
. 0%
. 3%
1%

0

.0

0

. 3%
. 3%

90

184
132
126

Kelletia kelletii

sear ch net hod

(cases) N=

< 90

90 - 99

100 - 109
110 - 119

> 119

mn size (mMmm
max size (nm
mean

node

Ast raea undosa

sear ch mnet hod:

(cases) N=
< 20

20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 99
100 109
110 - 119
> 119

mn size (nm
max size (nmm
mean
node

A93

general search
16
0.0
43. 8%
37.5%
18. 8%
0.0

92
115
102

94

general search
62

0.0
1.6%

0.0
1.6%

0.0

0.0

0.0
3.2%
16. 1%
46. 8%
22.6%
8. 1%

24
140
104
102



A94
LOCATION 10 SANTA CRUZ | SLAND - YELLOWBANKS
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus

search method: general search search method: general search
(cases) N= 48 (cases) N= 66
<5 0.0 <5 0.0
5-9 2.1% 5-9 1.5%
10 - 14 2.1% 10 - 14 3.0%
15 - 19 4. 2% 15 - 19 4. 5%
20 - 24 4. 2% 20 - 24 3. 0%
25 - 29 8.3% 25 - 29 4. 5%
30 - 34 4.2% 30 - 34 6. 1%
35 - 39 6. 3% 35 - 39 15. 2%
40 - 44 2.1% 40 - 44 12. 1%
45 - 49 4. 2% 45 - 49 10. 6%
50 - 54 2.1% 50 - 54 13. 6%
55 - 59 0.0 55 - 59 9.1%
60 - 64 2.1% 60 - 64 9.1%
65 - 69 0.0 65 - 69 1.5%
70 - 74 2.1% 70 - 74 1.5%
75 - 79 2.1% 75 - 79 3.0%
80 - 84 6. 3% 80 - 84 0.0
85 - 90 20. 8% 85 - 90 1.5%
90 - 94 8.3% > 90 0.0
95 - 99 0.0
100 - 104 12. 5% mn size (nmm 9
105 - 109 2.1% max size (nmm 86
> 109 4. 2% mean 45

node 38

mn size (mMm 7
max size (mm 122
mean 67

node 25



LOCATION 10 SANTA CRUZ | SLAND -

A95

YELLOWBANKS

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes
sear ch method: general search

Macrocystis pyrifera hol df ast diameters

sear ch method: general search

(cases) N= 109
< 3 20. 2%
3-5 16. 5%
6 - 8 21. 1%
9 - 11 7.3%
12 - 14 4.6%
15 - 17 4. 6%
18 - 20 5.5%
21 - 23 5.5%
24 - 26 1.8%
27 - 29 1.8%
30 - 32 3. 7%
33 - 35 2.8%
36 - 38 0. 9%
39 - 41 0.0
42 - 44 1.8%
> 44 1.8%
m n nunber 1
max nunber 56
mean 12
node 2
Lophogorgi a chil ensis w dths

sear ch net hod: sear ch
(cases) N= 76
<5 0.0
5-8 2.6%
9 - 12 11. 8%
13 - 16 15. 8%
17 - 20 14. 5%
21 - 24 25. 0%
25 - 28 17. 1%
29 - 32 7.9%
33 - 36 1.3%
37 - 40 2.6%
41 - 44 1.3%
45 - 48 0.0
49 - 52 0.0
53 - 56 0.0
57 - 60 0.0
61 - 64 0.0
65 - 68 0.0
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
mn wdth (cm 5
max width (cm 41
mean 21
node 21

(cases) N= 109
<6 33. 0%
6 - 11 21.1%
12 - 17 22. 9%
18 - 23 4. 6%
24 - 29 3. 7%
30 - 35 3. 7%
36 - 41 0. 9%
42 - 47 1.8%
48 - 53 0. 9%
54 - 59 0.0
60 - 65 2.8%
66 - 71 0. 9%
72 - 77 0.0
78 - 83 0.0
84 - 89 1.8%
> 89 1.8%
mn w dt 2
max w dt 93
mean 17
node 4
Lophogorgi a chil ensis heights

sear ch met hod: sear ch
(cases) N= 76
<5 0.0
5-8 0.0
9 - 12 1.3%
13 - 16 2.6%
17 - 20 14. 5%
21 - 24 10. 5%
25 - 28 18. 4%
29 - 32 18. 4%
33 - 36 17. 1%
37 - 40 10. 5%
41 - 44 1.3%
45 - 48 2.6%
49 - 52 1.3%
53 - 56 0.0
57 - 60 1.3%
61 - 64 0.0
65 - 68 0.0
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
m n height (cm 12
max hei ght (cm 57
mean 29
node 26



LOCATION 10 SANTA CRUZ | SLAND -

A96

YELLOWBANKS

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata FROM 15 ARMs

(cases) N=

< 25 50.
25 - 29 0.
30 - 34 50.
> 34 0.

mn size (mMm
max size (mm
mean
node

Cypraea spadi cea FROM 15 ARMs

(cases) N=

< 30 1.
30 - 34 14.
35 - 39 42.
40 - 44 31.
45 - 49 9.
> 49 0.
mn size (mMm

max size (mm

mean

node

Hi nni tes gi ganteus FROM 15 ARMs

(cases) N=
< 10

10 - 19 35.

20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
110 - 119
120 - 129
> 129

mn size (mMm
max size (mm
mean
node

N

N
cvoooowooUoNGy

0%
0%

23
34
29
23

103

9%
6%
7%
1%
7%

28
48
39
38

Patiria mniata FROM 15 ARMs

(cases) N=

< 10 4.
10 - 19 31.
20 - 29 34.
. 1%
. 5%
. 8%
. 6%

30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
> 89
mn size (MM
max size (nm
mean

node

Pi saster gi ganteus FROM 15 ARMs

(cases) N=

< 20 23.
20 - 39 66.
40 - 59 6.
60 - 79 3.
> 79 0.
mn size (M

max size (mm

mean

node

-

63

8%
7%
9%

. 6%

84
26
11

30

3%
7%
7%
3%

11
76
29
35



LOCATION 10 SANTA CRUZ | SLAND -

YELLOWBANKS

A97

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus
FROM6 AR —

(cases) N=

<5 0.
5-9 29.
10 - 14 6.
15 - 19 4.
20 - 24 7.
25 - 29 7.
30 - 34 6.
35 - 39 3.
40 - 44 3.
45 - 49 5.
50 - 54 4.
55 - 59 5.
60 - 64 3.
65 - 69 5.
70 - 74 5.
75 - 79 1.
80 - 84 0.
> 109 0.
mn size (nm

max size (nmm

mean

node

St rongyl ocent r ot us pur pur at us
FROM 6 ARMG

mn size (nm

max size (nmm

(cases) N=
<5
5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
> 84
nmean
node

e =
COOO0OWRORPOORIIRWNN



A98
LOCATION 11 ANACAPA | SLAND - ADM RAL'S REEF
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 3500 0. 4894 20
Ei seni a arborea 0. 7000 0. 9090 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0. 9000 1.5944 20
Macrocystis pyrifera juvenile 0. 2750 0.4128 20
Macrocystis pyrifera all 0. 6250 0. 6257 20
Cypr aea spadi cea 0. 0500 0. 1539 20
Astraea undosa 0. 0000 0. 0000 20
Patiria mniata 0. 2250 0. 3432 20
Pi sast er gi gant eus 0. 0000 0. 0000 20
Strongyl ocentrotus franci scanus 7.5750 3.3728 20
Strongyl ocentrot us purpurat us 9. 0250 5. 2578 20
Par asti chopus parvanensi s 1.6750 1.1729 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 4000 0. 4472 20
Al l oclinus hol deri 0. 0250 0.1118 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0028 0. 0065 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 0958 0. 0582 12
Muricea fruticosa 0. 0222 0. 0217 12
Muricea californica 0. 0431 0. 0337 12
Panul 1 rus interruptus 0. 0014 0. 0048 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0167 0.0142 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0.0125 0. 0190 12
Megat hura crenul at a 0. 0028 0. 0065 12
H nnites gi gant eus 0. 4264 0. 2395 12
Aplysia californica 0. 0264 0. 0423 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 0. 7208 0.7237 12




A99
LOCATION 11 ANACAPA | SLAND - ADM RAL'S REEF
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 2. 6000 2.4452 25
M scel | aneous brown al gae 18. 2000 13. 1996 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 21. 7000 24.5980 25
Pt erygophora californica 1. 0000 4. 5069 25
Lam naria farlow i 6. 2000 11. 3679 25
Cystoseira spp. 17. 4000 19. 1279 25
Macrocysti s, Ei seni a, Pt erygophora 35.1000 30. 4949 25
Macrocystis pyrifera all 12. 4000 15. 2834 25
M scel | aneous red al gae 38. 3000 17. 4063 25
Articul ated coralline al gae 3. 0000 2.7951 25
Crustose coral line al gae 34. 4000 17. 4296 25
Gel i di um spp. 0. 1000 0. 5000 25
G gartina spp. 0. 3000 1.0992 25
M scel | aneous pl ants 13. 1000 10. 4153 25
Sponges 3. 6000 3.8918 25
Corynactis californica 1.6000 3.3758 25
Bal anophyl | i a el egans 0. 8000 1.5679 25
Astrangi a | ajoll aensi s 3.7000 3. 7583 25
Di opatra ornata 0. 4000 1.1815 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 5000 1.4434 25
Bryozoans 6. 9000 4. 2866 25
Di aperoeci a californica 1.5000 2.2822 25
Tuni cat es 4.4000 4.6368 25
M scel | aneous invertebrates 17. 5000 9.7628 25
Bare substrate 7.7000 9. 8139 25
Rock 89. 2000 13. 8203 25
Cobbl e 3.7000 6.9267 25
Sand 7.1000 9. 7809 25

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 5. 6645 16. 5965 152
Chroni s punctipinnis 52. 2500 32. 8305 12
Oxyjulis californica 9.9167 3.2039 12
Sebast es nysti nus 0. 0000 0. 0000 12
Sebast es serranoi des 0. 0000 0. 0000 12
Sebastes atrovirens 0. 1667 0.5774 12
Par al abrax cl at hr at us 1.3333 1.1547 12
Sem cossyphus pul cher 4. 4167 4. 2310 12
Enbi ot oca j acksoni 0.4167 0. 6686 12
Enbi otoca lateralis 0. 0000 0. 0000 12
Danmal | cht hys vacca 0. 2500 0.6216 12
Hypsypops rubi cundus 1.1667 0.9374 12
Grella nigricans 0. 5000 1. 0000 12
Hal | choeres sem ci nct us 2. 0000 0. 7559 8




LOCATION 11 ANACAPA | SLAND -

ADM RAL' S REEF

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930825
8
930917
4
Chrom s punctipinnis juvenile
12

930825

8
930917

4

Oxyjulis californica adult
930825

8
930917

4

Oxyjulis californica juvenile
930825

8
930917

4

Sebast es nystinus adult
12

930825
8
930917
4
Sebastes nystinus juvenile
12

930825
8
930917
4
Sebast es serranoi des adult
12

930825
8
930917
4
Sebast es serranoi des juvenile
12

930825
8
930917

42.
26.
75.

14.

=
o ©

O 0O © o o © o o © o o © o o ©

Mean

6667
1250
7500

. 5833

3750

. 0000
. 9167
. 5000
. 7500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

32.
23.
19.
10.
10.

A100

Std Dev

5948
8533
4658
9665
5009

. 0000
. 2039
. 5635
. 5735
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000



4
Sebastes atrovirens adult
12

930825
8
930917
4
Sebastes atrovirens juvenile
12

930825
8
930917
4
Par al abrax cl at hratus adul t
12

930825

8
930917

4

Par al abrax clathratus juvenile

12
930825

8
930917

4

Sem cossyphus pul cher mal e
930825

8
930917

4

Sem cossyphus pul cher femal e
930825

8
930917

4

Enbi ot oca j acksoni adul t
12

930825
8
930917
4
Enmbi ot oca jacksoni juvenile
12

930825
8

930917
4

LOCATION 11 ANACAPA | SLAND -

Enmbi otoca lateralis adult
12

930825

ADM RAL' S REEF

O o © o o © oo N P O O © O 0O ©@ b p P O O © o o o

1667

. 0000
. 5000

0000

. 0000
. 0000

3333

. 5000
. 0000

0000

. 0000
. 0000

0833

. 0000
. 2500

3333

. 5000
. 0000

4167

. 5000
. 2500

0000

. 0000
. 0000

. 0000
. 0000

©O o © o o © oo » M O O © O O © b b P O O © »» o O

Al01

. 5774
. 0000
. 0000

0000

. 0000
. 0000
. 1547
. 0690
. 4142

0000

. 0000
. 0000
. 2887
. 0000
. 5000

0751

. 5119
. 3541
. 6686
. 7559
. 5000
. 0000
. 0000
. 0000

. 0000
. 0000



8
930917
4
Enmbi ot oca lateralis juvenile
12
930825
8
930917
4
Danal i cht hys vacca adul t
12
930825
8
930917
4
Damal i cht hys vacca juvenile
12
930825
8
930917
4
Hypsypops rubi cundus adult
12
930825
8
930917
4
Hypsypops rubi cundus juvenile
12
930825
8
930917
4
Grella nigricans adult
12
930825
8
930917
4
Grella nigricans juvenile
12
930825
8
930917
4
Hal i choeres sem ci nctus nal e
8
930825
8

Hal i choeres sem ci nctus femal e

8
8

930825

O © pp P O O © O O © 0O © © p P P O O © O O © o o 9O o

. 0000

0000

. 0000
. 0000

2500

. 0000
. 7500

0000

. 0000
. 0000

1667

. 1250
. 2500

0000

. 0000
. 0000

5000

. 6250
. 2500

0000

. 0000
. 0000

6250

. 6250

3750

. 3750

©O © O © o o © O P P O O ©O O O O O O © o o O o o o o

Al102

. 0000

0000

. 0000
. 0000
. 6126
. 0000
. 9574
. 0000
. 0000
. 0000
. 9374
. 9910
. 9574

0000

. 0000
. 0000
. 0000
. 1877
. 5000
. 0000
. 0000
. 0000

7440

. 7440

5175

. 5175



LOCATION 11 ANACAPA | SLAND -

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata
sear ch method: general search

(cases) N= 21
< 50 0.0
50 - 54 4. 8%
55 - 59 0.0
60 - 64 0.0
65 - 69 0.0
70 - 74 0.0
75 - 79 4. 8%
80 - 84 0.0
85 - 90 4. 8%
90 - 94 0.0
95 - 99 0.0
100 - 104 4. 8%
105 - 109 0.0
110 - 114 4. 8%
115 - 119 0.0
120 - 124 4. 8%
125 - 129 9.5%
130 - 134 14. 3%
135 - 139 19. 0%
140 - 144 14. 3%
145 - 149 9.5%
150 - 154 4. 8%
> 154 0.0
mn size (mMm 53
max size (mm 151
mean 125
node 129

Hi nni tes gi gant eus
search method: general search

(cases) N= 56
< 10 0.0

10 - 19 3.6%
20 - 29 8. 9%
30 - 39 10. 7%
40 - 49 23. 2%
50 - 59 12. 5%
60 - 69 12. 5%
70 - 79 10. 7%
80 - 89 8. 9%
90 - 99 7.1%
100 - 109 0.0

110 - 119 1.8%
> 119 0.0

mn size (nm 14
max size (nmm 112
mean 56

node 45

ADM RAL' S REEF

Patiria mniata

sear ch net hod

(cases) N=
< 20

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

> 89
mn size (M
max size (mm
mean

node

Pi saster gi ganteus

sear ch net hod

(cases) N=
< 60

60 - 79

80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
> 219

mn size (mMm

max size (nm
mean
node

Lyt echi nus ananmesus

search net hod:

(cases) N=
< 20

20 - 24

25 - 29

30 - 34

35 - 39

> 39

mn size (mMm
max size (nm
mean
node

Al103

general search

0.
1
3.
5.
27.
36.
20.
5.
0.

58
0
7%
4%
2%
6%
2%
7%
2%
0

27
84
62
57

general search

0.
15.
15.
30.

0.

7.
15.

o~ =~

13
0
4%
4%
8%
0
7%
4%

7%
7%
.0

62

208
127

62

general search
194

0.
0.
32.
56.
11.
0.

0
5%
0%
2%
3%
0

24
38
31
30
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LOCATION 11 ANACAPA | SLAND - ADM RAL'S REEF
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus

sear ch method: quadrat sear ch method: quadrat
(cases) N= 153 (cases) N= 135
<5 0.0 < 10 0.0
5-9 0.7% 10 - 14 2.2%
10 - 14 1.3% 15 - 19 2.2%
15 - 19 1.3% 20 - 24 2.2%
20 - 24 0.7% 25 - 29 5.2%
25 - 29 0.7% 30 - 34 11. 9%
30 - 34 2. 6% 35 - 39 11. 9%
35 - 39 5.2% 40 - 44 25. 9%
40 - 44 2.6% 45 - 49 17. 8%
45 - 49 3.9% 50 - 54 8. 9%
50 - 54 5.2% 55 - 59 8.1%
55 - 59 7.2% 60 - 64 2.2%
60 - 64 7.8% 65 - 69 0.7%
65 - 69 9.8% 70 - 74 0.7%
70 - 74 8.5% > 74 0.0
75 - 79 13. 7%
80 - 84 10. 5% mn size (MM 11
85 - 90 9.8% max size (nmm 71
90 - 94 5.2% mean 41
95 - 99 3.3% node 42
> 99 0.0
mn size (nm 9
max size (nm 99
mean 66
node 73
Macrocystis pyrifera nunber of stipes Macrocystis pyrifera hol df ast diameters

search method: general search search method: general search
(cases) N= 99 (cases) N= 99
< 3 24. 2% <6 20. 2%
3-5 9.1% 6 - 11 7.1%
6 - 8 7.1% 12 - 17 10. 1%
9 - 11 8.1% 18 - 23 23. 2%
12 - 14 10. 1% 24 - 29 24. 2%
15 - 17 9.1% 30 - 35 10. 1%
18 - 20 6.1% 36 - 41 2.0%
21 - 23 9.1% 42 - 47 3. 0%
24 - 26 5.1% 48 - 53 0.0
27 - 29 5.1% 54 - 59 0.0
30 - 32 3. 0% 60 - 65 0.0
33 - 35 1. 0% 66 - 71 0.0
36 - 38 0.0 72 - 77 0.0
39 - 41 2.0% 78 - 83 0.0
42 - 44 1. 0% 84 - 89 0.0
> 44 0.0 > 89 0.0
m n nunber 1 mnwdth (cm 2
max nunber 42 max wi dth (cm 44
mean 13 mean 20

node 2 node 5



LOCATION 11

ANACAPA | SLAND -

Al105

ADM RAL' S REEF

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Lophogorgi a chil ensis wi dths

(cases) N=
<5
5-8

9 - 12
13 - 16
17 - 20
21 - 24
25 - 28
29 - 32
33 - 36
37 - 40
41 - 44
45 - 48
49 - 52
53 - 56
57 - 60
61 - 64
65 - 68
69 - 72
73 - 76
77 - 80
81 - 84
85 - 88
89 - 92
93 - 96
97 - 100
> 100
mn w
max w
mean
node

Muricea fruticosa w dths

search method: genera

(cases) N=
<5

5- 8

9 - 12
13 - 16
17 - 20
21 - 24
25 - 28
29 - 32
33 - 36
37 - 40
41 - 44
45 - 48
49 - 52
53 - 56
57 - 60
> 60
mn w dt
max w dt
mean
node

Lophogorgi a chilensis heights

search method: genera

search

75

.0

.0

1%
7%
. 3%
. 3%
7%
1%
. 3%
. 1%
1%
7%
1%

0
0
0

. 0%
. 3%
. 3%
. 3%

7%

10
92
34
19

sear ch

32

.0

0

.0

. 4%
. 4%
. 3%
. 8%
. 5%
. 8%
. 5%

. 1%
. 1%
. 1%

. 1%

13
69
31
25

search method: general search

(cases) N= 75
<5 0.0
5-8 0.0
9 - 12 0.0
13 - 16 2. 7%
17 - 20 9. 3%
21 - 24 10. 7%
25 - 28 13. 3%
29 - 32 17. 3%
33 - 36 14. 7%
37 - 40 6. 7%
41 - 44 8. 0%
45 - 48 4. 0%
49 - 52 1.3%
53 - 56 2. 7%
57 - 60 0.0
61 - 64 2. 7%
65 - 68 1.3%
69 - 72 2. 7%
73 - 76 2. 7%
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
> 100 0.0
m n height (cm 13
max hei ght (cm 74
mean 35
node 33

Muricea fruticosa heights
search method: general search

(cases) N= 32
<5 0.0
5-8 6. 3%
9 - 12 18. 8%
13 - 16 9. 4%
17 - 20 21. 9%
21 - 24 15. 6%
25 - 28 21. 9%
29 - 32 0.0
33 - 36 3.1%
37 - 40 0.0
41 - 44 0.0
45 - 48 0.0
49 - 52 0.0
53 - 56 3.1%
57 - 60 0.0
> 60 0.0
mn height (cm 7
max hei ght (cm 55
mean 20
node 12



Al106

LOCATION 11 ANACAPA | SLAND - ADM RAL'S REEF
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Muricea californica w dths Muricea californica heights

search method: general search search method: general search
(cases) N= 26 (cases) N= 26
<5 0.0 <5 0.0
5-8 0.0 5-8 0.0
9 - 12 0.0 9 - 12 0.0
13 - 16 0.0 13 - 16 0.0
17 - 20 0.0 17 - 20 11. 5%
21 - 24 3.8% 21 - 24 7.7%
25 - 28 11. 5% 25 - 28 7. 7%
29 - 32 0.0 29 - 32 3.8%
33 - 36 7.7% 33 - 36 11. 5%
37 - 40 7. 7% 37 - 40 7. 7%
41 - 44 3.8% 41 - 44 7.7%
45 - 48 0.0 45 - 48 3.8%
49 - 52 3.8% 49 - 52 7.7%
53 - 56 3.8% 53 - 56 0.0
57 - 60 0.0 57 - 60 3.8%
61 - 64 11. 5% 61 - 64 11. 5%
65 - 68 15. 4% 65 - 68 3.8%
69 - 72 0.0 69 - 72 0.0
73 - 76 0.0 73 - 76 0.0
77 - 80 0.0 77 - 80 0.0
81 - 84 3.8% 81 - 84 7. 7%
85 - 88 7.7% 85 - 88 3.8%
89 - 92 3.8% 89 - 92 0.0
93 - 96 7.7% 93 - 96 0.0
97 - 100 3.8% 97 - 100 0.0
> 100 3.8% > 100 0.0
mnwdth (cm 23 m n height (cm 19
max width (cm 104 max hei ght (cm 88
mean 61 mean 45

node 26 node 20
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LOCATION 11 ANACAPA | SLAND - ADM RAL'S REEF
1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata FROM 7 ARMs Hi nnites gi ganteus FROM 7 ARMs
(cases) N= 2 (cases) N= 59
< 25 50. 0% < 10 47. 5%
25 - 29 50. 0% 10 - 19 27.1%
> 29 0.0 20 - 29 1. 7%
30 - 39 3. 4%
mn size (nm 11 40 - 49 0.0
max size (nmm 27 50 - 59 6. 8%
mean 19 60 - 69 10. 2%
node 11 70 - 79 3. 4%
> 79 0.0
Cypraea spadi cea FROM 7 ARMs mn size (M 3
max size (mm 72
(cases) N= 12 mean 21
< 30 0.0 node 6
30 - 34 0.0
35 - 39 0.0
40 - 44 33.3% Patiria nminiata FROM 7 ARMs
45 - 49 8.3%
50 - 54 41. 7% (cases) N= 36
55 - 59 16. 7% < 10 8.3%
> 59 0.0 10 - 19 16. 7%
20 - 29 19. 4%
mn size (nmm 40 30 - 39 16. 7%
max size (nm 57 40 - 49 11. 1%
mean 49 50 - 59 5.6%
node 51 60 - 69 11. 1%
70 - 79 11. 1%
> 79 0.0
Megat hura crenul ata FROM 7 ARMs
mn size (mMm 6
(cases) N= 5 max size (nm 77
< 10 0.0 mean 36
10 - 19 40. 0% node 17
20 - 29 40. 0%
30 - 39 0.0
40 - 49 20. 0% Pi saster gi ganteus FROM 7 ARMs
> 49 0.0
(cases) N= 17
mn size (nmm 15 < 20 11. 8%
max size (nm 40 20 - 39 82. 4%
mean 24 40 - 59 0.0
node 15 60 - 79 0.0
80 - 99 5.9%
> 99 0.0
mn size (mMm 5
max size (mm 92
mean 27

node 25
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LOCATION 11 ANACAPA | SLAND - ADM RAL'S REEF
1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus
FROM 7 ARG — FROM 7 ARM
(cases) N= 169 (cases) N= 274
<5 0.0 <5 2.9%
5-9 7.1% 5-9 8.0%
10 - 14 2.4% 10 - 14 4. 0%
15 - 19 8.3% 15 - 19 8.0%
20 - 24 8.9% 20 - 24 13. 9%
25 - 29 8. 9% 25 - 29 16. 8%
30 - 34 7.7% 30 - 34 8.0%
35 - 39 10. 7% 35 - 39 9.5%
40 - 44 5.3% 40 - 44 9.1%
45 - 49 8.3% 45 - 49 9.5%
50 - 54 7.1% 50 - 54 6. 6%
55 - 59 5.3% 55 - 59 2.6%
60 - 64 8.3% 60 - 64 0.7%
65 - 69 4. 1% 65 - 69 0.0
70 - 74 2.4% 70 - 74 0. 4%
75 - 79 2. 4% > 74 0.0
80 - 84 1.2%
85 - 90 1.8% mn size (M 4
> 90 0.0 max size (mm 71
mean 30
mn size (mMm 5 node 26
max size (mm 87
mean 40
node 62

Lyt echi nus ananmesus FROM ARMs
FROM 7 ARMs

(cases) N= 15
< 20 0.0

20 - 24 26. 7%
25 - 29 33.3%
30 - 34 20. 0%
35 - 39 13. 3%
40 - 44 6. 7%
> 44 0.0

mn size (nm 21
max size (nmm 42
mean 29

node 23
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LOCATION 12 ANACAPA | SLAND - CATHEDRAL COVE
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 7000 0. 9515 20
Ei seni a arborea 0. 0000 0. 0000 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0.7750 0.9101 20
Macrocystis pyrifera juvenile 2.0750 2.9077 20
Macrocystis pyrifera all 2.7750 3.1684 20
Cypr aea spadi cea 0. 0750 0. 1832 20
Astraea undosa 1. 7750 2.1489 20
Patiria mniata 0. 0000 0. 0000 20
Pi sast er gi gant eus 0. 0000 0. 0000 20
Strongyl ocentrotus franci scanus 3.9250 3.5179 20
Strongyl ocentrot us purpurat us 1.4500 1. 6535 20
Par asti chopus parvanensi s 0. 7250 0. 6584 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 0750 0. 1832 20
Al l oclinus hol deri 0. 6000 0. 6806 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0042 0. 0075 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 0014 0. 0048 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0.1139 0. 3224 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0083 0.0133 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0000 0. 0000 12
Megat hura crenul at a 0. 0042 0. 0075 12
H nnites gi gant eus 0. 2208 0. 2256 12
Aplysia californica 0. 0056 0. 0109 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 0. 0000 0. 0000 12
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LOCATION 12 ANACAPA | SLAND - CATHEDRAL COVE
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 0. 6000 1. 3070 25
M scel | aneous brown al gae 5.2000 7.0681 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 0. 2000 1. 0000 25
Pt erygophora californica 0. 0000 0. 0000 25
Lam naria farlow i 4. 0000 9. 0427 25
Cystoseira spp. 9. 4000 11. 0463 25
Macrocysti s, Ei seni a, Pt erygophora 27.6000 27.5140 25
Macrocystis pyrifera all 27. 4000 27.5896 25
M scel | aneous red al gae 5. 5000 6.2082 25
Articul ated coralline al gae 17. 0000 15. 5791 25
Crustose coral line al gae 33. 2000 18. 1361 25
Gel i di um spp. 0. 0000 0. 0000 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 0. 5000 1.0206 25
Sponges 1. 0000 2.1651 25
Corynactis californica 0. 0000 0. 0000 25
Bal anophyl | i a el egans 0. 0000 0. 0000 25
Astrangi a | ajoll aensi s 1.1000 1.9203 25
Di opatra ornata 0. 9000 1. 8930 25
Phr agmat oponma cal i f orni ca 0. 4000 0. 9354 25
Ser pul orbi s squam ger us 0. 9000 2. 0259 25
Bryozoans 9. 7000 6. 5080 25
Di aperoeci a californica 0. 5000 1. 2500 25
Tuni cat es 2.1000 3. 5853 25
M scel | aneous invertebrates 15. 7000 13. 5693 25
Bare substrate 27. 6000 15.9178 25
Rock 69. 3000 19. 8893 25
Cobbl e 11. 7000 15. 0471 25
Sand 19. 0000 15. 3263 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 15. 1859 53. 4051 156
Chroni s punctipinnis 161. 4167 120. 9316 12
Oxyjulis californica 5.0833 5.5671 12
Sebast es nysti nus 0. 0000 0. 0000 12
Sebast es serranoi des 1.5833 2.9064 12
Sebastes atrovirens 0. 3330 0.6513 12
Par al abrax cl at hr at us 5.4167 3. 3155 12
Sem cossyphus pul cher 4. 3333 4. 3345 12
Enbi ot oca j acksoni 3. 0000 1.6514 12
Enmbi ot oca lateralis 0. 0833 0. 2887 12
Danmal | cht hys vacca 0. 0000 0. 0000 12
Hypsypops rubi cundus 6. 3333 3.7254 12
Grella nigricans 0. 9167 1.5050 12
Hal i choeres sem ci nct us 8.9167 9. 8669 12




LOCATION 12 ANACAPA | SLAND -

CATHEDRAL COVE

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930826
8
930931
4
Chrom s punctipinnis juvenile
12

930826

8
930931

4

Oxyjulis californica adult
930826

8
930931

4

Oxyjulis californica juvenile
930826

8
930931

4

Sebast es nystinus adult
12

930826
8
930931
4
Sebastes nystinus juvenile
12

930826
8
930931
4
Sebast es serranoi des adult
12

930826
8
930931
4
Sebast es serranoi des juvenile
12

930826
8
930931

104.
82.
149.
56.
20.
129.

=
[EEN

O o © p O P O O © O o © o o ©

Mean

9167
8750
0000
5000
1250
2500

. 0833
. 1250
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

5833

. 0000
. 7500

0000

. 0000
. 0000

72.
14.
121.
62.
10.
60.

O O O w o M o o O o o ©O o o © o +~—r u

All1l

Std Dev

1494
2772
3452
8237
9079
0743

. 5671
. 8077
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 9064
. 0000
. 3040
. 0000
. 0000
. 0000



4
Sebastes atrovirens adult
12

930826
8
930931
4
Sebastes atrovirens juvenile
12

930826
8
930931
4
Par al abrax cl at hratus adul t
12

930826
8
930931
4
Par al abrax clathratus juvenile
12
930826
8
930931
4
Sem cossyphus pul cher mal e
930826
8
930931
4
Sem cossyphus pul cher femal e
930826
8
930931
4

Enbi ot oca j acksoni adul t
12

930826
8
930931
4
Enmbi ot oca jacksoni juvenile
12

930826
8

930931
4

LOCATION 12 ANACAPA | SLAND -

Enbi otoca lateralis adult
12

3333
. 1250
. 7500
0000
. 0000
. 0000
1667
. 5000
. 5000
2500
. 2500
. 2500
2500
. 0000
. 7500
0833
. 8750
. 5000
0000
. 6250
. 7500
0000
. 0000

O O © w N W o r A O O ©O O O ©@ ®mw U o o 9 o o o

. 0000

CATHEDRAL COVE

0. 0833

o o © N b P M b MM O O ©O OO © W P W O o © o o o

Al12

. 6513
. 3536
. 9574

0000

. 0000
. 0000
. 2146
. 6036
. 1091

4523

. 4629
. 5000
. 6216
. 0000
. 9574

1222

. 6421
. 1231
. 6514
. 4079
. 0616
. 0000
. 0000
. 0000

. 2887



930826
8
930931
4
Enmbi ot oca lateralis juvenile
12

930826
8
930931
4
Danal i cht hys vacca adul t
12

930826
8
930931
4
Damal i cht hys vacca juvenile
12

930826
8
930931
4
Hypsypops rubi cundus adult
12
930826
8
930931
4
Hypsypops rubi cundus juvenile
12
930826
8
930931
4

Grella nigricans adult
12

930826
8
930931
4
Grella nigricans juvenile
12

930826
8
930931
4
Hal i choeres sem ci nctus mal e
12

930826
8

930931
4

Hal i choeres sem ci nctus femal e

12

U N b W o o © vV O © B Pk kP o w Ul o o © 0o o © o o © o o

. 1250
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

3333

. 3750
. 2500

9167

. 0000
. 7500

0000

. 0000
. 0000

1667

. 2500
. 0000

7500

a a0 - d O O ©O b O FP B P P N N W O O O O O © O o O o o

Al13

. 3536
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 7417
. 5635
. 0000

3707

. 4079
. 5000
. 5050
. 0000
. 2583
. 0000
. 0000
. 0000

1084

. 3887
. 2915

9103



Al14
930826 2.3750 0.7440
930931 12. 5000 5.9722



LOCATION 12 ANACAPA | SLAND -

Al15

CATHEDRAL COVE

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata
sear ch method: general search

(cases) N= 6
< 140 0.0
140 - 144 50. 0%
145 - 149 16. 7%
150 - 154 16. 7%
155 - 159 0.0
160 - 164 0.0
165 - 169 16. 7%
> 169 0.0
mn size (nm 141
max size (nmm 167
mean 148
node 141

Astraea undosa
sear ch met hod: general search

(cases) N= 175
< 10 0. 6%
10 - 19 0.0

20 - 29 0.0

30 - 39 1. 7%
40 - 49 8.6%
50 - 59 4. 6%
60 - 69 8.6%
70 - 79 16. 6%
80 - 89 28. 0%
90 - 99 19. 4%
100 - 109 9.1%
110 - 119 2.3%
> 119 0.6%
mn size (mMmm 8
max size (nm 131
mean 79
node 92

Strongyl ocentrotus purpuratus
sear ch method: general search

(cases) N= 63
<5 0.0

5-9 15. 9%
10 - 14 20. 6%
15 - 19 4. 8%
20 - 24 0.0

25 - 29 11. 1%
30 - 34 7.9%
35 - 39 22. 2%
40 - 44 6. 3%
45 - 49 4. 8%
50 - 54 6. 3%
> 54 0.0

mn size (mMm 7
max size (nm 53
mean 27

node 37

Hi nni tes gi gant eus
sear ch method: general search

(cases) N= 64
< 20 0.0

20 - 29 1.6%
30 - 39 4. 7%
40 - 49 9. 4%
50 - 59 9.4%
60 - 69 21. 9%
70 - 79 15. 6%
80 - 89 12. 5%
90 - 99 12. 5%
100 - 109 6. 3%
110 - 119 4. 7%
120 - 129 0.0

130 - 139 0.0

140 - 149 1.6%
> 149 0.0

mn size (MM 23
max size (nm 148
mean 73
node 68

St rongyl ocentrotus franci scanus
sear ch method: general search

(cases) N= 86
<5 0.0

5-9 1.2%
10 - 14 4. 7%
15 - 19 2.3%
20 - 24 0.0

25 - 29 0.0

30 - 34 1.2%
35 - 39 5.8%
40 - 44 0.0

45 - 49 1.2%
50 - 54 2.3%
55 - 59 1.2%
60 - 64 3.5%
65 - 69 0.0

70 - 74 12. 8%
75 - 79 7.0%
80 - 84 16. 3%
85 - 90 16. 3%
90 - 94 14. 0%
95 - 99 2.3%
100 - 104 4. 7%
105 - 109 0.0

> 109 1.2%
mn size (M 8
max size (mm 117
mean 74
node 85
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LOCATION 12 ANACAPA | SLAND - CATHEDRAL COVE
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes Macrocystis pyrifera hol df ast diameters
search method: general search search method: general search
(cases) N= 164 (cases) N= 164
< 3 45. 1% < 6 27. 4%
3-5 15. 9% 6 - 11 31.1%
6 - 8 6. 1% 12 - 17 4. 9%
9 - 11 9.1% 18 - 23 11. 0%
12 - 14 3. 7% 24 - 29 14. 0%
15 - 17 3.0% 30 - 35 7.3%
18 - 20 4. 3% 36 - 41 1.8%
21 - 23 4. 3% 42 - 47 1.2%
24 - 26 1.8% 8 - 53 1.2%
27 - 29 1.2% 54 - 59 0.0
30 - 32 1.8% 60 - 65 0.0
33 - 35 0.6% 66 - 71 0.0
36 - 38 0. 6% 72 - 77 0.0
39 - 41 0.0 78 - 83 0.0
42 - 44 0.0 84 - 89 0.0
> 44 2. 4% > 89 0.0
m n nunber 1 mn wdth (cm 3
max nunber 79 max width (cm 52
mean 9 mean 14

node 2 node 5
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LOCATION 12 ANACAPA | SLAND - CATHEDRAL COVE

1993 ARTI FI CI AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:
Haliotis corrugata FROM 7 ARMs

(cases) N= 7
(cases) N= 1 < 10 42. 9%
< 25 0.0 10 - 19 28. 6%
25 - 29 100. 0% 20 - 29 0.0
> 29 0.0 30 - 39 14. 3%
40 - 49 0.0
mn size (mm 29 50 - 59 0.0
max size (nmm 29 60 - 69 0.0
mean 29 70 - 79 14. 3%
node 29 > 79 0.0
mn size (nm 4
Cypraea spadi cea FROM 7 ARMs max size (nmm 72
mean 22
(cases) N= 127 node 4
< 30 6. 3%
30 - 34 15. 0%
35 - 39 31.5% Patiria nminiata FROM 7 ARMs
40 - 44 37. 0%
45 - 49 8. 7% (cases) N= 10
50 - 54 1.6% < 10 20. 0%
> 54 0.0 10 - 19 40. 0%
20 - 29 0.0
mn size (mMm 8 30 - 39 30. 0%
max size (nmm 54 40 - 49 10. 0%
mean 38 > 49 0.0
node 43
mn size (nm 8
max size (nmm 41
Astraea undosa FROM 7 ARMs mean 21
node 8
(cases) N= 6
< 50 0.0
50 - 59 16. 7%
60 - 69 0.0
70 - 79 16. 7%
80 - 89 66. 7%
> 89 0.0
mn size (mMm 55
max size (nm 89
mean 80
node 89

Pi saster gi ganteus FROM 7 ARMs

(cases) N= 11
< 20 27.3%
20 - 39 63. 6%
40 - 59 9.1%
> 59 0.0

mn size (M 18
max size (nm 46
mean 26
node 19

Hi nnites gi ganteus FROM 7 ARMs
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LOCATION 12 ANACAPA | SLAND - CATHEDRAL COVE
1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus

FROM 7 ARG — FROM 7 ARM

(cases) N= 274 (cases) N= 352
<5 0. 4% <5 0.3%
5-9 15. 7% 5-9 13. 6%
10 - 14 20. 1% 10 - 14 9.1%
15 - 19 4. 7% 15 - 19 6.5%
20 - 24 5.8% 20 - 24 7.7%
25 - 29 7.3% 25 - 29 11. 9%
30 - 34 5.8% 30 - 34 13. 1%
35 - 39 4. 4% 35 - 39 14. 5%
40 - 44 5.1% 40 - 44 8.8%
45 - 49 6. 9% 45 - 49 6.5%
50 - 54 4. 4% 50 - 54 5.1%
55 - 59 6. 6% 55 - 59 2.6%
60 - 64 4. 7% 60 - 64 0.3%
65 - 69 4. 0% > 64 0.0
70 - 74 3.3%

75 - 79 0. 4% mn size (MM 4
80 - 84 0.0 max size (nmm 60
85 - 90 0. 4% mean 29
> 90 0.0 node 36
mn size (mMm 4

max size (nm 86

mean 31

node 10
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LOCATI ON 13 ANACAPA | SLAND - LANDI NG COVE
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 5750 1.1729 20
Ei seni a arborea 1.1750 1. 3006 20
Pt erygophora californica 0. 4750 1.4462 20
Lam naria farlow i 2.7500 4.6637 20
Macrocystis pyrifera juvenile 1. 3250 2.1961 20
Macrocystis pyrifera all 1.9000 3.2387 20
Cypr aea spadi cea 0. 1250 0. 3193 20
Astraea undosa 1.1250 1.9048 20
Patiria mniata 0. 0000 0. 0000 20
Pi sast er gi gant eus 0. 0000 0. 0000 20
Strongyl ocentrotus franci scanus 3.1250 3.3002 20
Strongyl ocentrot us purpurat us 1.7500 2.2390 20
Par asti chopus parvanensi s 0. 2500 0. 3804 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0.1750 0. 3726 20
Al l oclinus hol deri 0. 2000 0. 2991 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0028 0. 0065 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 0083 0. 0195 12
Muricea fruticosa 0. 0014 0. 0048 12
Muricea californica 0. 0000 0. 0000 12
Panul 1 rus interruptus 0.0139 0.0186 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0375 0. 0450 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0028 0. 0065 12
Megat hura crenul at a 0. 0056 0. 0109 12
H nnites gi gant eus 0. 6500 0. 3459 12
Aplysia californica 0. 0028 0. 0065 12
Pycnopodi a hel i ant hoi des 0. 0014 0. 0048 12
Lyt echi nus ananesus 0. 0000 0. 0000 12




A120
LOCATI ON 13 ANACAPA | SLAND - LANDI NG COVE
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 2.1000 3. 7969 25
M scel | aneous brown al gae 7.9000 10. 3501 25
Desnmarestia spp. 0. 4000 2. 0000 25
Ei seni a arborea 29.1000 33. 3610 25
Pt erygophora californica 5.9000 11. 3853 25
Lam naria farlow i 21.1000 25. 7601 25
Cystoseira spp. 13. 8000 15. 4973 25
Macrocysti s, Ei seni a, Pt erygophora 80. 7000 39.5911 25
Macrocystis pyrifera all 45. 7000 35.5794 25
M scel | aneous red al gae 23. 8000 23. 3644 25
Articul ated coralline al gae 26. 9000 18. 8094 25
Crustose coral line al gae 36. 8000 18. 7711 25
Gelidium spp. 25. 5000 36. 7990 25

. 9000
. 7000
. 4000
. 4000

. 2684 25
. 5739 25
. 71832 25
. 3135 25

G gartina spp. 0 2
M scel | aneous pl ants 1 2
Sponges 2 3
Corynactis californica 1 3
Bal anophyl | i a el egans 0. 1000 0. 5000 25
Astrangi a | ajoll aensi s 2.5000 4.0182 25
Di opatra ornata 0. 3000 1. 0992 25
0 0
0 0
2 3
2 4
0 1
7 7

Phr agmat oponma cal i f orni ca . 0000 . 0000 25

Ser pul orbi s squam ger us . 4000 . 9354 25
Bryozoans . 9000 . 8649 25
Di aperoeci a californica . 8000 . 5254 25
Tuni cat es . 8000 . 3919 25
M scel | aneous invertebrates . 6000 . 8555 25
Bare substrate 15. 2000 18. 5674 25
Rock 70. 8000 29. 3570 25
Cobbl e 18. 8000 19. 3800 25
Sand 10. 4000 16. 8121 25

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 6. 1603 19. 9850 156
Chroni s punctipinnis 60. 3333 45,7112 12
Oxyjulis californica 4. 0000 2.5937 12
Sebast es nysti nus 0. 0000 0. 0000 12
Sebast es serranoi des 0. 0000 0. 0000 12
Sebastes atrovirens 0. 2500 0. 4523 12
Par al abrax cl at hr at us 3. 8333 2.1672 12
Sem cossyphus pul cher 3.4167 4.1878 12
Enbi ot oca j acksoni 1. 0000 1.2792 12
Enbi otoca lateralis 0. 0000 0. 0000 12
Danmal | cht hys vacca 0. 0000 0. 0000 12
Hypsypops rubi cundus 3.1667 1.1934 12
Grella nigricans 1.1667 0.5774 12
Hal | choeres sem ci nct us 2.9167 1.9752 12




LOCATI ON 13 ANACAPA | SLAND -

LANDI NG COVE

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930827
8
930930
4
Chrom s punctipinnis juvenile
12

930827
8
930930
4
Oxyjulis californica adult
930827
8
930930
4
Oxyjulis californica juvenile
930827
8
930930
4

Sebast es nystinus adult
12

930827
8
930930
4
Sebastes nystinus juvenile
12

930827
8
930930
4
Sebast es serranoi des adult
12

930827
8
930930
4
Sebast es serranoi des juvenile
12

930827
8
930930

32.
33.
28.
28.

\l
\l

O O © o o © o o © o o © o o © u w w

Mean

0833
8750
5000
2500

. 5000
. 7500

6667

. 0000
. 0000

3333

. 1250
. 7500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

18.
21.
14.
42.

38.

O O ©O O o O o o O o o © o o ©O N -~ D

Al21

Std Dev

7445
2027
6173
0262

. 8697

9904

. 2293
. 7728
. 7080
. 4924
. 3536
. 5000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000



Al22

Sgbastes atrovirens adult 0. 2500 0. 4523
e 930827 0. 3750 0.5175
° 930930 0. 0000 0. 0000
Sgbastes atrovirens juvenile 0. 0000 0. 0000
e 930827 0. 0000 0. 0000
° 930930 0. 0000 0. 0000
Pgralabrax cl at hratus adul t 3.8333 2.1672
e 930827 2.6250 1.3025
° 930930 6. 2500 1. 2583
Pgralabrax clathratus juvenile 0. 0000 0. 0000
e 930827 0. 0000 0. 0000
° 930930 0. 0000 0. 0000
Sgnicossyphus pul cher nal e 0. 0000 0. 0000
930827 0. 0000 0. 0000
° 930930 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 3.4167 4.1878
930827 0. 8750 1.1260
° 930930 8. 5000 3.1091
Eﬁbiotoca jacksoni adult 1. 0000 1.2792
e 930827 1. 2500 1.3887
° 930930 0. 5000 1. 0000
Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
e 930827 0. 0000 0. 0000
i 930930 0. 0000 0. 0000
LOCATI ON 13 ANACAPA | SLAND - LANDI NG COVE
Enbi ot oca | ateralis adult 0. 0000 0. 0000

12



930827
8
930930
4
Enmbi ot oca lateralis juvenile
12

930827
8
930930
4
Danal i cht hys vacca adul t
12

930827
8
930930
4
Damal i cht hys vacca juvenile
12

930827
8
930930
4
Hypsypops rubi cundus adult
12
930827
8
930930
4
Hypsypops rubi cundus juvenile
12
930827
8
930930
4

Grella nigricans adult
12

930827
8
930930
4
Grella nigricans juvenile
12

930827
8
930930
4
Hal i choeres sem ci nctus mal e
12

930827
8

930930
4

Hal i choeres sem ci nctus femal e

12

N o o © o o © r r P P O 9O M ®W N O O O O O © o o © o o

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

8333

. 2500
. 0000

3333

. 0000
. 0000

1667

. 2500
. 0000

0000

. 0000
. 0000

5000

. 7500
. 0000

4167

N O o ©O o o © o o ©9 o o © » B P O O O O o O o o O o o

Al23

. 0000
. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 4035
. 3887
. 1547

6513

. 0000
. 8165
. 5774
. 7071
. 0000
. 0000
. 0000
. 0000

6742

. 7071
. 0000

1933



Al24
930827 1.5000 1. 6036
930930 4. 2500 2.2174
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LOCATI ON 13 ANACAPA | SLAND - LANDI NG COVE
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata Hi nni tes gi gant eus

search method: general search search method: general search
(cases) N= 59 (cases) N= 216
< 120 0.0 < 10 0.0
120 - 124 1. 7% 10 - 19 1.4%
125 - 129 0.0 20 - 29 4. 2%
130 - 134 6. 8% 30 - 39 9. 7%
135 - 139 10. 2% 40 - 49 15. 7%
140 - 144 10. 2% 50 - 59 16. 7%
145 - 149 11. 9% 60 - 69 14. 4%
150 - 154 8.5% 70 - 79 16. 7%
155 - 159 8.5% 80 - 89 7.4%
160 - 164 15. 3% 90 - 99 6. 5%
165 - 169 5.1% 100 - 109 3. 7%
170 - 174 8.5% 110 - 119 2.8%
175 - 179 3. 4% 120 - 129 0.0
180 - 184 5.1% 130 - 139 0.5%
185 - 189 3. 4% > 139 0.5%
190 - 194 0.0
195 - 199 1. 7% mn size (MM 14
> 199 0.0 max size (mm 188

mean 63

mn size (M 123 node 50
max size (mm 197
mean 156
node 163

Astraea undosa
search nmethod: 1.5 m pole

(cases) N= 111
< 10 0.0

10 - 19 1.8%
20 - 29 0. 9%
30 - 39 6. 3%
40 - 49 36. 0%
50 - 59 19. 8%
60 - 69 14. 4%
70 - 79 14. 4%
80 - 89 5.4%
90 - 99 0.9%
> 99 0.0

mn size (mMmm 11
max size (mm 92
mean 54

node 45



LOCATI ON 13 ANACAPA | SLAND -

Al26

LANDI NG COVE

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus
sear ch method: general search

(cases) N= 110
<5 0. 9%
5-9 2. 7%
10 - 14 2. 7%
15 - 19 1.8%
20 - 24 0.0

25 - 29 0.0

30 - 34 0.0

35 - 39 4.5%
40 - 44 3.6%
45 - 49 1.8%
50 - 54 3.6%
55 - 59 0. 9%
60 - 64 4. 5%
65 - 69 4. 5%
70 - 74 1.8%
75 - 79 3.6%
80 - 84 9.1%
85 - 90 9.1%
90 - 94 10. 0%
95 - 99 7.3%
100 - 104 14.5%
105 - 109 8.2%
> 109 2.7%
mn size (mMm 4
max size (mm 120
mean 78
node 88

Macrocystis pyrifera nunber of stipes
search method: general search

(cases) N= 149
<3 79. 9%
3-5 14. 8%
6 - 8 3.4%
9 - 11 0.7%
12 - 14 0.0
15 - 17 0.0
18 - 20 0.0
21 - 23 0.0
24 - 26 0.7%
27 - 29 0. 7%
30 - 32 0.0
33 - 35 0.0
36 - 38 0.0
39 - 41 0.0
42 - 44 0.0
> 44 0.0
m n nunber 1
max nunber 28
mean 3

node 2

Strongyl ocentrotus purpuratus
sear ch method: general search

(cases) N= 35
< 20 0.0

20 - 24 2.9%
25 - 29 2.9%
30 - 34 0.0

35 - 39 8.6%
40 - 44 17. 1%
45 - 49 11. 4%
50 - 54 25. 7%
55 - 59 17. 1%
60 - 64 5.7%
65 - 69 8.6%
> 69 0.0

mn size (M 20
max size (nm 69
mean 50
node 54

Macrocystis pyrifera hol df ast diameters

search method: general search

(cases) N= 149
<6 30. 9%
6 - 11 55. 0%
12 - 17 13. 4%
18 - 23 0.0
24 - 29 0.0
30 - 35 0.7%
36 - 41 0.0
42 - A7 0.0
48 - 53 0.0
54 - 59 0.0
60 - 65 0.0
66 - 71 0.0
72 - 77 0.0
78 - 83 0.0
84 - 89 0.0
> 89 0.0
mn width (cm 2
max width (cm 34
mean 8
node 5



LOCATI ON 13 ANACAPA | SLAND -

Al27

LANDI NG COVE

1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata FROM 7 ARMs

(cases) N=
< 25 100

26 - 29 0.
> 29 0.

mn size (nm
max size (nmm
mean
node

Cypraea spadi cea FROM 7 ARMs

(cases) N=

< 30 0.
30 - 34 10.
35 - 39 20.
40 - 44 31.
45 - 49 31.
50 - 54 6.
> 54 0.
mn size (mMm

max size (mm

mean

node

Astraea undosa FROM 7 ARMs

(cases) N=

< 40 0.
40 - 49 10.
50 - 59 30.
60 - 69 40.
70 - 79 20.
> 79 0.
mn size (mMm

max size (mm

mean

node

Megat hura crenul ata FROM 7 ARMs

(cases) N=

< 10 0.
10 - 19 100.
> 19 0.

mn size (mMm
max size (mm
mean
node

. 0%

21
23
22
22

29

3%
7%
0%
0%
9%

32
52
42
41

10

0%
0%
0%
0%

40
79
61
64

0%

18
18
18
18

Hi nnites gi ganteus FROM 7 ARMs

(cases) N=

< 10 61.

10 - 19
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
> 89
mn size (MM
max size (nm
mean

node

Patiria mniata FROM 7 ARMs

(cases) N=

< 10 35.
10 - 19 42.
20 - 29 14.
30 - 39 7.
> 39 0.

mn size (M
max size (mm
mean
node

Pi saster gi ganteus FROM 7 ARMs

(cases) N=

< 20 47.
20 - 39 35.
. 9%

40 - 59
60 - 79
80 - 99
100 - 119
120 - 139
140 - 159
> 159

mn size (mMm
max size (mm
mean
node

N
ONOANNNNA

cwuooow

14

7%
9%
3%

17
1%
3%

. 9%
. 9%

12

150

35
18
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LOCATI ON 13 ANACAPA | SLAND - LANDI NG COVE
1993 ARTI FI CIl AL RECRUI TMENT MODULE SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus St rongyl ocentrotus purpuratus
FROM 7 ARG — FROM 7 ARM
(cases) N= 83 (cases) N= 216
<5 1.2% <5 3.2%
5-9 20. 5% 5-9 14. 4%
10 - 14 9.6% 10 - 14 11. 6%
15 - 19 8. 4% 15 - 19 7.9%
20 - 24 15. 7% 20 - 24 8. 8%
25 - 29 12. 0% 25 - 29 9.3%
30 - 34 8. 4% 30 - 34 7.4%
35 - 39 4. 8% 35 - 39 13. 4%
40 - 44 6. 0% 40 - 44 10. 2%
45 - 49 6. 0% 45 - 49 11. 1%
50 - 54 2.4% 50 - 54 1.4%
55 - 59 2. 4% 55 - 59 1. 4%
60 - 64 0.0 > 59 0.0
65 - 69 1.2%
70 - 74 1.2% mn size (nm 3
> 74 0.0 max size (nmm 57
mean 27
mn size (mMm 4 node 7
max size (mm 70
mean 25
node 7

Lyt echi nus ananesus FROM 7 ARMs

(cases) N= 5
<5 0.0

5-9 100. 0%
> 9 0.0

mn size (nm 7
max size (nmm 9
mean 8
node 9



LOCATI ON 14 SANTA BARBARA | SLAND -

1993 QUADRAT DATA: MEAN NUMBER PER

1993

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea
Pt erygophora californica
Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all
Cypr aea spadi cea
Astraea undosa

Patiria mniata

Pi sast er gi gant eus

M

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvanensi s

Styel a nont ereyensi s
Lyt hrypnus dal |

Cor yphopt erus ni chol si
Al l oclinus hol deri

Al129

SOUTHEAST SEA LI ON ROOKERY

Mean

1

OCQOO0OO0OOONOOOORrRrFL,ROO0OO0O0O

. 6250
. 0000
. 0250
. 0000
. 2000
. 8250
. 0500
. 4750
. 0750
. 1750
. 6750
. 7750
. 7500
. 0000
. 0000
. 4500
. 2750

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al'l opora californica
Tealia | ofotensis
Lophogorgi a chil ensi s
Muricea fruticosa
Muricea californica
Panul 1 rus interruptus
Hal i otis rufescens
Hal 1 otis corrugata
Hal 1 oti1s ful gens
Kelletia kelletii
Megat hura crenul at a
H nnites gi gant eus
Aplysia californica
Pycnopodi a hel i ant hoi des
Lyt echi nus ananesus

WOOOOOOO0O0O0O0OO00O

1306

. 0000
. 0000

1736

. 0083
. 0208

0000

. 0000
. 0014

0000

. 0000
. 0028

0028

. 6111
. 0000

9458

Std Dev

POOOOO00000O00000

. 8565
. 0000
. 1118
. 0000
. 3707
. 7417
. 1539
. 4993
. 1832
. 2936
. 1800
. 2703
. 71695
. 0000
. 0000

4560
3796

1176
0000
0000
0683
0112
0267
0000
0000
0048
0000
0000
0096
0065
3198
0000
5292

Cases
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LOCATI ON 14 SANTA BARBARA | SLAND - SOUTHEAST SEA LI ON ROOKERY
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 2. 5000 2.7951 25
M scel | aneous brown al gae 4.9000 4.5917 25
Desnmarestia spp. 0. 3000 1. 5000 25
Ei seni a arborea 0. 0000 0. 0000 25
Pt erygophora californica 0. 0000 0. 0000 25
Lam naria farlow i 0. 5000 2.5000 25
Cystoseira spp. 12. 9000 17.5843 25
Macrocysti s, Ei seni a, Pt erygophora 36.2000 27.1485 25
Macrocystis pyrifera all 36. 2000 27.1485 25
M scel | aneous red al gae 7.4000 10. 0902 25
Articul ated coralline al gae 2.1000 2.7651 25
Crustose coral line al gae 44. 8000 14. 0483 25
Gel i di um spp. 0. 0000 0. 0000 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 0. 5000 1.7678 25
Sponges 0. 9000 1.4216 25
Corynactis californica 0. 5000 1. 2500 25
Bal anophyl | i a el egans 0. 7000 1.5343 25
Astrangi a | ajoll aensi s 4. 0000 3. 1458 25
Di opatra ornata 0. 0000 0. 0000 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 0000 0. 0000 25
Bryozoans 5. 7000 5.4734 25
Di aperoeci a californica 0. 4000 0. 9354 25
Tuni cat es 5.4000 4.9308 25
M scel | aneous invertebrates 23. 2000 10. 5948 25
Bare substrate 17. 5000 17.5594 25
Rock 86. 8000 18. 5056 25
Cobbl e 2.9000 3.5119 25
Sand 10. 3000 16. 3191 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 8.2961 24. 2751 152
Chroni s punctipinnis 57. 1667 36. 7741 12
Oxyjulis californica 40. 2500 48. 2515 12
Sebast es nysti nus 0. 0000 0. 0000 12
Sebast es serranoi des 0. 0000 0. 0000 12
Sebastes atrovirens 0. 0833 0. 2887 12
Par al abrax cl at hr at us 0. 9167 0. 7930 12
Sem cossyphus pul cher 4. 0000 1.4142 12
Enbi ot oca j acksoni 0. 0000 0. 0000 12
Enmbi ot oca lateralis 0. 0000 0. 0000 12
Danmal | cht hys vacca 0. 1667 0. 3892 12
Hypsypops rubi cundus 1. 0000 0. 8528 12
Grella nigricans 0. 6667 1.3707 12
Hal i choeres sem ci nct us 1. 2500 1.0351 8
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LOCATI ON 14 SANTA BARBARA | SLAND - SOUTHEAST SEA LI ON ROOKERY
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day) Mean Std Dev
Cases

Chronmi s punctipinnis adult 33. 6667 20. 1600
e 930623 26. 0000 14.0712
: 930824 37.5000 22.4372
Cﬁrorri S punctipinnis juvenile 23. 5000 38.5168
e 930623 70. 5000 31. 9635
: 930824 0. 0000 0. 0000
O%yj ulis californica adult 23.9167 24. 1264
e 930623 51. 2500 21. 4223
: 930824 10. 2500 8.8115
O%yj ulis californica juvenile 16. 3333 24,9885
e 930623 46. 0000 22. 3756
: 930824 1.5000 3.5051
Sgbast es nystinus adult 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Sgbast es nmystinus juvenile 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Sgbast es serranoi des adult 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Sgbast es serranoides juvenile 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000



Al132

Sgbastes atrovirens adult 0. 0833 0. 2887
e 930623 0. 2500 0. 5000
: 930824 0. 0000 0. 0000
Sgbastes atrovirens juvenile 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Pgralabrax cl at hratus adul t 0. 6667 0.4924
e 930623 0. 7500 0. 5000
: 930824 0. 6250 0.5175
Pgralabrax clathratus juvenile 0. 2500 0.6216
e 930623 0. 7500 0. 9574
: 930824 0. 0000 0. 0000
Sgnicossyphus pul cher nal e 0. 0000 0. 0000

930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 4. 0000 1.4142

930623 3. 2500 1.5000
: 930824 4.3750 1.3025
Eﬁbiotoca jacksoni adult 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
e 930623 0. 0000 0. 0000
: 930824 0. 0000 0. 0000

LOCATI ON 14 SANTA BARBARA | SLAND - SOUTHEAST SEA LI ON ROOKERY

Enbi otoca lateralis adult 0. 0000 0. 0000
12




930623
4
930824
8
Enmbi ot oca lateralis juvenile
12
930623
4
930824
8

Danal i cht hys vacca adul t
12

930623
4
930824
8
Damal i cht hys vacca juvenile
12

930623
4
930824
8
Hypsypops rubi cundus adult
12
930623
4
930824
8
Hypsypops rubi cundus juvenile
12
930623
4
930824
8

Grella nigricans adult
12

930623
4
930824
8
Grella nigricans juvenile
12

930623
4
930824
8
Hal i choeres sem ci nctus nal e
930623
930824
Hal i choeres senicinctus fenmal e
930623

930824

ORrFL,OO0OO0O

. 2500
. 0000
. 5000
. 0000
. 5000
. 5000

PRPRPRPOOO

O o © o r ©O O O © O 0O © o o © o o © o o © o o

. 0000
. 0000
0000
. 0000
. 0000
1667
. 0000
. 2500
0000
. 0000
. 0000
6667
. 2500
. 8750
3333
. 0000
. 5000
6667
. 7500
. 1250
0000
. 0000
. 0000

. 4629
. 0000
. 5774
. 1952
. 2910
. 0000

DO

O o © o N P O O © O O © 0o o © o o ©O o o © o o

Al133

. 0000
. 0000

0000

. 0000
. 0000
. 3892
. 0000
. 4629
. 0000
. 0000
. 0000
. 6513
. 5000
. 6409

4924

. 0000
. 5345
. 3707
. 0616
. 3536
. 0000
. 0000
. 0000



LOCATI ON 14 SANTA BARBARA | SLAND -

Al34

SOUTHEAST SEA LI ON ROOKERY

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Tethya auranti a
sear ch met hod

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
mean

node

Ast raea undosa
sear ch net hod:
(cases) N=
< 20
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
> 109

mn size (nm
max size (nmm
mean
node

Patiria niniata

sear ch net hod:

(cases) N=
< 30

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
mean
node

general search
105

0.0
1.9%
9.5%
21. 0%
21. 9%
17. 1%
13. 3%
10. 5%
3.8%

0.0
1.0%

15
119
49
42

general search
118
0.0
0. 8%
5.1%
30. 5%
36. 4%
15. 3%
. 2%
. 4%
. 5%
. 7%
.0

OFRLNWA

21
108
55
50

general search
68

0.0
1.5%
7. 4%
19. 1%
33.8%
26. 5%
10. 3%
1.5%

0.0

33
93
67
59

Pi saster gi ganteus

sear ch method: general search

(cases) N=

< 40

40 - 59

60 - 79

80 - 99

100 - 119
120 - 139
140 - 159
160 - 179
180 - 199

> 199

mn size (MM
max size (nm
mean

node

Lyt echi nus ananmesus

search net hod:

(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

> 34

mn size (mMm
max size (mm
mean
node

58
0.0
1. 7%

50. 0%
41. 4%
. 1%
. 4%
.0
.0
1%
.0

ORrRrPOOoOWr

43
187
81
81

1.5 mpole
455
0. 4%
1.8%
8. 1%
17. 4%
39. 1%
26. 8%
6. 4%
0.0

2
33
22
23



LOCATI ON 14 SANTA BARBARA | SLAND -

Al135
SOUTHEAST SEA LI ON ROOKERY

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Strongyl ocentrotus franci scanus

sear ch method: quadrat

(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 - 49

> 49

mn size (nm
max size (nmm
mean

node

85

. 4%
. 2%
. 5%
. 5%
. 5%
. 1%
. 5%
. 6%
. 1%

St rongyl ocent r ot us pur pur at us

sear ch method: quadrat

(cases) N= 170
<5 0.6%
5-9 21.8%
10 - 14 7.6%
15 - 19 4. 7%
20 - 24 17.6%
25 - 29 32. 9%
30 - 34 12. 9%
35 - 39 1.8%
> 39 0.0

mn size (M 4
max size (mm 36
mean 21
node 26

Macrocystis pyrifera hol df ast diameters
sear ch method: general search

Macrocystis pyrifera nunber of stipes
sear ch method: general search

(cases) N= 150
<3 34. 7% (cases) N= 150
3-5 40. 0% <6 18. 0%
6 - 8 19. 3% 6 - 11 52. 7%
9 - 11 3.3% 12 - 17 22. 0%
12 - 14 1.3% 18 - 23 7.3%
15 - 17 1.3% 24 - 29 0.0
18 - 20 0.0 30 - 35 0.0
21 - 23 0.0 36 - 41 0.0
24 - 26 0.0 42 - 47 0.0
27 - 29 0.0 48 - 53 0.0
30 - 32 0.0 54 - 59 0.0
33 - 35 0.0 60 - 65 0.0
36 - 38 0.0 66 - 71 0.0
39 - 41 0.0 72 - 77 0.0
42 - 44 0.0 78 - 83 0.0
> 44 0.0 84 - 89 0.0
> 89 0.0
m n nunber 1
max nunber 16 mnwdth (cm 2
mean 4 max width (cm 23
node 2 nmean 10
node 9
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LOCATI ON 14 SANTA BARBARA | SLAND - SOUTHEAST SEA LI ON ROOKERY
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Lophogorgi a chil ensis wi dths Lophogorgi a chil ensis heights

search method: general search search method: general search
(cases) N= 125 (cases) N= 125
<5 0. 8% <5 0.0
5-8 4. 8% 5-8 0. 8%
9 - 12 7.2% 9 - 12 4. 8%
13 - 16 15. 2% 13 - 16 8.8%
17 - 20 16. 0% 17 - 20 8. 8%
21 - 24 16. 0% 21 - 24 17. 6%
25 - 28 15. 2% 25 - 28 22. 4%
29 - 32 13.6% 29 - 32 10. 4%
33 - 36 4. 0% 33 - 36 9.6%
37 - 40 4. 0% 37 - 40 8.8%
41 - 44 0. 8% 41 - 44 2.4%
45 - 48 0. 8% 45 - 48 4. 0%
49 - 52 0.0 49 - 52 0.8%
53 - 56 0. 8% 53 - 56 0. 8%
57 - 60 0.0 57 - 60 0.0
61 - 64 0.0 61 - 64 0.0
65 - 68 0.0 65 - 68 0.0
69 - 72 0.0 69 - 72 0.0
73 - 76 0.0 73 - 76 0.0
77 - 80 0. 8% 77 - 80 0.0
81 - 84 0.0 81 - 84 0.0
85 - 88 0.0 85 - 88 0.0
89 - 92 0.0 89 - 92 0.0
93 - 96 0.0 93 - 96 0.0
97 - 100 0.0 97 - 100 0.0
> 100 0.0 > 100 0.0
mnwdth (cm 3 m n height (cm 5
max width (cm 77 max hei ght (cm 54
mean 23 mean 27

node 25 node 26
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LOCATI ON 14 SANTA BARBARA | SLAND - SOUTHEAST SEA LI ON ROOKERY
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Muricea californcia w dths Muricea californcia heights

search method: general search search method: general search
(cases) N= 46 (cases) N= 46
<5 0.0 <5 0.0
5-8 0.0 5-8 0.0
9 - 12 2.2% 9 - 12 2.2%
13 - 16 2.2% 13 - 16 8. 7%
17 - 20 4. 3% 17 - 20 2.2%
21 - 24 8. 7% 21 - 24 2.2%
25 - 28 13. 0% 25 - 28 15. 2%
29 - 32 4. 3% 29 - 32 8.7%
33 - 36 4. 3% 33 - 36 13. 0%
37 - 40 2.2% 37 - 40 6. 5%
41 - 44 4. 3% 41 - 44 2.2%
45 - 48 0.0 45 - 48 19. 6%
49 - 52 8. 7% 49 - 52 13. 0%
53 - 56 10. 9% 53 - 56 2.2%
57 - 60 2.2% 57 - 60 2.2%
61 - 64 8.7% 61 - 64 0.0
65 - 68 0.0 65 - 68 0.0
69 - 72 4. 3% 69 - 72 0.0
73 - 76 2.2% 73 - 76 0.0
77 - 80 2.2% 77 - 80 0.0
81 - 84 4. 3% 81 - 84 0.0
85 - 88 0.0 85 - 88 2.2%
89 - 92 2.2% 89 - 92 0.0
93 - 96 2.2% 93 - 96 0.0
97 - 100 2.2% 97 - 100 0.0
> 100 4. 3% > 100 0.0
mnwdth (cm 12 m n height (cm 12
max wi dth (cm 115 max hei ght (cm 88
mean 50 mean 37
node 27 node 28
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LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT
1993 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev Cases
Macrocystis pyrifera adult 0. 4000 0.7712 20
Ei seni a arborea 0. 6000 1.0336 20
Pt erygophora californica 0. 0000 0. 0000 20
Lam naria farlow i 0. 0000 0. 0000 20
Macrocystis pyrifera juvenile 0. 8500 1.3679 20
Macrocystis pyrifera all 1.2500 1.8028 20
Cypr aea spadi cea 0. 0000 0. 0000 20
Astraea undosa 0. 7250 0. 8503 20
Patiria mniata 0. 0000 0. 0000 20
Pi sast er gi gant eus 0. 0000 0. 0000 20
Strongyl ocentrotus franci scanus 2.8250 2.3802 20
Strongyl ocentrot us purpurat us 5. 7000 6. 9099 20
Par asti chopus parvanensi s 0. 1500 0. 2856 20
Styel a nont ereyensi s 0. 0000 0. 0000 20
Lyt hrypnus dalli 0. 0000 0. 0000 20
Cor yphopt erus ni chol si i 0. 0500 0. 1539 20
Al l oclinus hol deri 0. 4500 0. 5356 20
1993 BAND TRANSECT DATA: MEAN NUMBER PER M
Tet hya auranti a 0. 0014 0. 0048 12
Al'l opora californica 0. 0000 0. 0000 12
Tealia | ofotensis 0. 0000 0. 0000 12
Lophogorgi a chil ensi s 0. 0014 0. 0048 12
Muricea fruticosa 0. 0000 0. 0000 12
Muricea californica 0. 0014 0. 0048 12
Panul 1 rus interruptus 0. 0042 0.0104 12
Hal i otis rufescens 0. 0000 0. 0000 12
Hal 1 otis corrugata 0. 0000 0. 0000 12
Hal 1 oti1s ful gens 0. 0000 0. 0000 12
Kelletia kelletii 0. 0000 0. 0000 12
Megat hura crenul at a 0. 0000 0. 0000 12
H nnites gi gant eus 0. 0056 0.0148 12
Aplysia californica 0. 0208 0.0176 12
Pycnopodi a hel i ant hoi des 0. 0000 0. 0000 12
Lyt echi nus ananesus 0. 0028 0. 0096 12
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LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 9. 4000 7.4400 25
M scel | aneous brown al gae 22.5000 20. 0650 25
Desnmarestia spp. 0. 0000 0. 0000 25
Ei seni a arborea 2. 3000 8.6277 25
Pt erygophora californica 0. 0000 0. 0000 25
Lam naria farlow i 1. 3000 3.8270 25
Cystoseira spp. 5.4000 13. 5339 25
Macrocysti s, Ei seni a, Pt erygophora 17.5000 24. 0767 25
Macrocystis pyrifera all 15. 2000 22.5915 25
M scel | aneous red al gae 12. 3000 8. 9245 25
Articul ated coralline al gae 37.5000 17. 9699 25
Crustose coral line al gae 64. 0000 21.3722 25
Gel i di um spp. 1.1000 2.9826 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 1. 3000 3.4701 25
Sponges 0. 9000 1.5943 25
Corynactis californica 1. 0000 1.6137 25
Bal anophyl | i a el egans 0. 0000 0. 0000 25
Astrangi a | ajoll aensi s 0. 6000 1.3070 25
Di opatra ornata 0. 0000 0. 0000 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 1000 0. 5000 25
Bryozoans 8. 8000 13.1719 25
Di aperoeci a californica 0. 1000 0. 5000 25
Tuni cat es 2. 5000 3.1458 25
M scel | aneous invertebrates 8. 0000 5.4962 25
Bare substrate 11. 0000 9.5743 25
Rock 79. 5000 15. 0866 25
Cobbl e 16. 1000 16. 0416 25
Sand 4. 4000 5.8310 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 24.7628 73. 7996 156
Chroni s punctipinnis 175. 6667 62. 8452 12
Oxyjulis californica 116. 5833 180. 7391 12
Sebast es nysti nus 0. 0000 0. 0000 12
Sebast es serranoi des 0. 0000 0. 0000 12
Sebastes atrovirens 0. 0000 0. 0000 12
Par al abrax cl at hr at us 7.3333 3.9619 12
Sem cossyphus pul cher 4. 0000 2.6629 12
Enbi ot oca j acksoni 0. 2500 0. 4523 12
Enmbi ot oca lateralis 0. 0000 0. 0000 12
Danmal | cht hys vacca 0. 0000 0. 0000 12
Hypsypops rubi cundus 11.8333 4. 3240 12
Grella nigricans 4.5833 5.8692 12
Hal i choeres sem ci nct us 3.6250 1.5980 8




LOCATI ON 15 SANTA BARBARA | SLAND -

ARCH PO NT

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipinnis adult
12

930624
4
930824
8
Chrom s punctipinnis juvenile
12

930624

4
930824

8

Oxyjulis californica adult
930624

4
930824

8

Oxyjulis californica juvenile
930624

4
930824

8

Sebast es nystinus adult
12

930624
4
930824
8
Sebastes nystinus juvenile
12

930624
4
930824
8
Sebast es serranoi des adul t
12

930624
4
930824
8
Sebast es serranoi des juvenile
12

930624
4
930824

164.
177.
158.
10.
12.

22.
32.
17.
94.
282.

O O © o o © o o © o o ©o o

Mean

9167
5000
6250
7500
5000

. 8750

3333
7500
1250
2500
5000

. 1250

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

57.
29.
68.

12.

12.
16.

170.
188.

O 0o © o o ©O o o © o o o o

A140

Std Dev

3006
0115
2871

. 6023

5831

. 6262

6299
3376

. 5778

3751
5692

. 3536
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000



Al41

Sgbastes atrovirens adult 0. 0000 0. 0000
e 930624 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Sgbastes atrovirens juvenile 0. 0000 0. 0000
e 930624 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
Pgralabrax cl at hratus adul t 6. 8333 4.2391
e 930624 1.7500 1.7078
: 930824 9. 3750 2.1998
Pgralabrax clathratus juvenile 0. 5000 1. 0000
e 930624 1. 0000 1.4142
: 930824 0. 2500 0.7071
Sgnicossyphus pul cher nal e 0. 2500 0. 4523
930624 0. 7500 0. 5000
: 930824 0. 0000 0. 0000
Sgnicossyphus pul cher fenal e 3. 7500 2.3789
930624 5. 2500 2.6300
: 930824 3. 0000 2. 0000
Eﬁbiotoca jacksoni adult 0. 2500 0. 4523
e 930624 0. 5000 0.5774
: 930824 0. 1250 0. 3536
Eﬁbiotoca jacksoni juvenile 0. 0000 0. 0000
e 930624 0. 0000 0. 0000
: 930824 0. 0000 0. 0000
LgCATION 15 ANACAPA | SLAND - ARCH PO NT
Enbi ot oca | ateralis adult 0. 0000 0. 0000

12
930624 0. 0000 0. 0000



4
930824

8

Enmbi ot oca lateralis juvenile

12

930624
4
930824
8
Danal i cht hys vacca adul t
12

930624
4
930824
8
Damal i cht hys vacca juvenile
12

930624
4
930824
8
Hypsypops rubi cundus adult

12

930624
4

930824
8
Hypsypops rubi cundus juvenile
12

930624
4

930824
8

Grella nigricans adult
12

930624
4
930824
8
Grella nigricans juvenile
12

930624
4
930824
8
Hal i choeres sem ci nctus mal e
8

930824
8
Hal i choeres sem ci nctus femal e
8

930824
8

=
[EEN

o © o o © o o © o o © o

N N P o o O o w AN P Pk

. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

9167

. 7500
. 5000

9167

. 2500
. 2500

5833

. 7500
. 0000

0000

. 0000
. 0000

6250

. 6250

0000

. 0000

P P O O O O O o W U LB P P N P W O O ©O O O O O o 9 o

Al42

. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 3967
. 5000
. 9277

1645

. 2583
. 0351
. 8692
. 3040
. 9898
. 0000
. 0000
. 0000

9151

. 9151

0690

. 0690



LOCATI ON 15 SANTA BARBARA | SLAND -

Al43

ARCH PO NT

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Ast raea undosa
sear ch met hod: general search

(cases) N= 182
< 10 0.0

10 - 19 3.8%
20 - 29 13. 2%
30 - 39 37. 9%
40 - 49 28. 6%
50 - 59 5.5%
60 - 69 3.3%
70 - 79 5.5%
80 - 89 1.6%
90 - 99 0.0

100 - 109 0.5%
> 109 0.0

mn size (mMm 13
max size (nm 108
mean 41
node 35

Pi sast er gi ganteus
search method: general search

(cases) N= 17
< 60 0.0

60 - 79 11. 8%
80 - 99 17. 6%
100 - 119 29. 4%
120 - 139 23.5%
140 - 159 5.9%
160 - 179 11. 8%
> 179 0.0

mn size (nm 68
max size (nmm 173
mean 113
node 104

Strongyl ocentrotus franci scanus

sear ch method: quadrat

(cases) N= 140
<5 2.1%
5-9 17. 1%
10 - 14 3.6%
15 - 19 3.6%
20 - 24 7.1%
25 - 29 6. 4%
30 - 34 2. 9%
35 - 39 0.7%
40 - 44 3.6%
45 - 49 7.9%
50 - 54 6. 4%
55 - 59 2.1%
60 - 64 8.6%
65 - 69 5.7%
70 - 74 9.3%
75 - 79 5.0%
80 - 84 4. 3%
85 - 90 0. 7%
90 - 94 0.7%
95 - 99 0.7%
100 - 104 0.7%
> 104 0.0
mn size (nm 3
max size (nmm 110
mean 43
node 7
Strongyl ocentrotus purpuratus
sear ch method: quadrat

(cases) N= 203
<5 3.9%
5-9 18. 2%
10 - 14 26. 1%
15 - 19 11. 8%
20 - 24 13. 3%
25 - 29 9. 4%
30 - 34 7.4%
35 - 39 5.4%
40 - 44 2.5%
45 - 49 1.5%
50 - 54 0.0
55 - 59 0.0
60 - 64 0.0
65 - 69 0.0
70 - 74 0.0
75 - 79 0.0
80 - 84 0.0
85 - 90 0.5%
> 90 0.0
mn size (nm 2
max size (nmm 85
mean 18

node 12
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LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes Macrocystis pyrifera hol df ast diameters
search method: general search search method: general search
(cases) N= 99
<3 58. 6% (cases) N= 99
3-5 34. 3% <6 3. 0%
6 - 8 6.1% 6 - 11 55. 6%
9 - 11 0.0 12 - 17 36. 4%
12 - 14 1. 0% 18 - 23 4. 0%
15 - 17 0.0 24 - 29 0.0
18 - 20 0.0 30 - 35 1.0%
21 - 23 0.0 36 - 41 0.0
24 - 26 0.0 42 - 47 0.0
27 - 29 0.0 48 - 53 0.0
30 - 32 0.0 54 - 59 0.0
33 - 35 0.0 60 - 65 0.0
36 - 38 0.0 66 - 71 0.0
39 - 41 0.0 72 - 77 0.0
42 - 44 0.0 78 - 83 0.0
> 44 0.0 84 - 89 0.0
> 89 0.0
m n nunber 1
max nunber 13 mn wdth (cm 4
nmean 3 max width (cm 31
node 2 mean 11



LOCATI ON 16
1993 QUADRAT DATA: MEAN NUMBER PER

1993

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea
Pt erygophora californica
Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all
Cypr aea spadi cea
Astraea undosa

Patiria mniata

Pi sast er gi gant eus

SANTA BARBARA | SLAND -

M

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvanensi s

Styel a nont ereyensi s
Lyt hrypnus dal |

Cor yphopt erus ni chol si
Al l oclinus hol deri

CAT CANYON

Mean

L

8750

. 0250
. 0000

0000

. 2750
. 1500

0000

. 0500
. 0000

0500

. 2500
. 7250

2250

. 0000
. 0000

0000

. 0500

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al'l opora californica
Tealia | ofotensis
Lophogorgi a chil ensi s
Muricea fruticosa
Muricea californica
Panul 1 rus interruptus
Hal i otis rufescens
Hal 1 otis corrugata
Hal 1 oti1s ful gens
Kelletia kelletii
Megat hura crenul at a
H nnites gi gant eus
Aplysia californica
Pycnopodi a hel i ant hoi des
Lyt echi nus ananesus

O0000000000O0000O

0000

. 0000
. 0000

0000

. 0000
. 0014

0250

. 0000
. 0042

0000

. 0056
. 0083

0014

. 0167
. 0000

0000

Std Dev

P
CO000UWOO00ORO0OR

©000000000000000

. 9468
. 1118
. 0000
. 0000
. 2279
. 8274

0000
1539
0000
1539
5596
1157
3796
0000
0000
0000
1539

0000

. 0000
. 0000

0000

. 0000
. 0048

0764

. 0000
. 0104

0000
0109
0112
0048
0201
0000
0000

Al45

Cases



Al46
LOCATION 16 SANTA BARBARA | SLAND - CAT CANYON
1993 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases
Green al gae 4.1000 5.0970 25
M scel | aneous brown al gae 19. 2000 15. 3725 25
Desnmarestia spp. 0.1000 0. 5000 25
Ei seni a arborea 0. 0000 0. 0000 25
Pt erygophora californica 0. 3000 1.5000 25
Lam naria farlow i 0. 4000 1.5612 25
Cystoseira spp. 11. 8000 12. 1518 25
Macrocysti s, Ei seni a, Pt erygophora 61. 7000 21. 3322 25
Macrocystis pyrifera all 61. 4000 21. 2999 25
M scel | aneous red al gae 15. 1000 5.4715 25
Articul ated coralline al gae 21.9000 14. 9353 25
Crustose coral line al gae 36. 8000 18. 9643 25
Gel i di um spp. 0. 2000 0.6922 25
G gartina spp. 0. 0000 0. 0000 25
M scel | aneous pl ants 0. 1000 0. 5000 25
Sponges 1.4000 1.7795 25
Corynactis californica 0. 0000 0. 0000 25
Bal anophyl | i a el egans 0. 2000 0. 6922 25
Astrangi a | ajoll aensi s 0. 0000 0. 0000 25
Di opatra ornata 0. 1000 0. 5000 25
Phr agmat oponma cal i f orni ca 0. 0000 0. 0000 25
Ser pul orbi s squam ger us 0. 3000 0. 8292 25
Bryozoans 7.3000 8.6277 25
Di aperoeci a californica 0. 0000 0. 0000 25
Tuni cat es 2. 5000 2.7951 25
M scel | aneous invertebrates 7.7000 5.4448 25
Bare substrate 27. 6000 19. 8625 25
Rock 80. 5000 20. 2073 25
Cobbl e 1.4000 2.6101 25
Sand 18. 1000 20. 7826 25
1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 2.5658 5.5106 152
Chroni s punctipinnis 17. 0000 9.3127 12
Oxyjulis californica 6. 1667 5. 7656 12
Sebast es nysti nus 0. 0000 0. 0000 12
Sebast es serranoi des 0. 0000 0. 0000 12
Sebastes atrovirens 0. 0000 0. 0000 12
Par al abrax cl at hr at us 2.0833 1.1645 12
Sem cossyphus pul cher 1. 0000 0. 8528 12
Enbi ot oca j acksoni 0. 0833 0. 2887 12
Enmbi ot oca lateralis 0. 0000 0. 0000 12
Danmal | cht hys vacca 0. 0000 0. 0000 12
Hypsypops rubi cundus 2.6667 1.3027 12
Grella nigricans 1.0833 1.0836 12
Hal i choeres sem ci nct us 1.6667 1.4355 12




LOCATION 16 SANTA BARBARA | SLAND -

CAT CANYON

1993 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nmont h/ day)

Cases

Chronmi s punctipi nnis adult
12

930623
4
930824
8
Chrom s punctipinnis juvenile
12

930623

4
930824

8

Oxyjulis californica adult
930623

4
930824

8

Oxyjulis californica juvenile
930623

4
930824

8

Sebast es nystinus adult
12

930623
4
930824
8
Sebastes nystinus juvenile
12

930623
4
930824
8
Sebast es serranoi des adul t
12

930623
4
930824
8
Sebast es serranoi des juvenile
12

930623
4
930824

17.
18.
16.

=
w O

O O © o o © o o © o o © o o 9 N

Mean

0000
0000
5000

. 0000
. 0000
. 0000
. 1667
. 0000
. 7500

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

11.

Al47

Std Dev

. 3127
. 5976

0454

. 0000
. 0000
. 0000
. 71656
. 8990
. 3887

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

0000

. 0000
. 0000



8
Sebastes atrovirens adult
12

930623
4
930824
8
Sebastes atrovirens juvenile
12
930623
4
930824
8

Par al abrax cl at hratus adul t
12

930623

4
930824

8

Par al abrax clathratus juvenile

12
930623

4
930824

8

Sem cossyphus pul cher mal e
930623

4
930824

8

Sem cossyphus pul cher femal e
930623

4
930824

8

Enbi ot oca j acksoni adul t
12

930623
4
930824
8
Enmbi ot oca jacksoni juvenile
12

930623
4

930824
8

LOCATION 16 SANTA BARBARA | SLAND -

Enmbi otoca lateralis adult
12

930623

0.

0.
0.

O © o o © p O © O 0o © o o ©° N P P O o © o o o

0000

. 0000
. 0000

0000

. 0000
. 0000

8333

. 5000
. 0000

2500

. 7500
. 0000

0833

. 2500
. 0000

9167

. 7500
. 0000

0833

. 0000
. 1250

0000

. 0000

0000

CAT CANYON

0000
0000

O O ©O o o ©O O B O O O O 0O 0 © B O P O o O o o o

Al48

. 0000
. 0000
. 0000

0000

. 0000
. 0000
. 1146
. 5774
. 3093

6216

. 9574
. 0000
. 2887
. 5000
. 0000

9003

. 5000
. 5345
. 2887
. 0000
. 3536
. 0000
. 0000
. 0000

. 0000
. 0000



4
930824

8

Enmbi ot oca lateralis juvenile

12

930623
4
930824
8
Danal i cht hys vacca adul t
12

930623
4
930824
8
Damal i cht hys vacca juvenile
12

930623
4
930824
8
Hypsypops rubi cundus adult

12

930623
4

930824
8
Hypsypops rubi cundus juvenile
12

930623
4

930824
8

Grella nigricans adult
12

930623
4
930824
8
Grella nigricans juvenile
12

930623
4
930824
8
Hal i choeres sem ci nctus mal e
12

930623
4
930824
8
Hal i choeres sem ci nctus fennl e
12

930623

R P O O O O O ©O P O kP O 0O O O 0O O O 0O O 0o o o o o o o

Al149

. 0000

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 9374
. 9574
. 9910

9374

. 9574
. 9161
. 0836
. 5774
. 1877
. 0000
. 0000
. 0000

6216

. 0000
. 7440

3114

. 8930



Al150

930824 1. 0000 0. 7559



Al151
LOCATION 16 SANTA BARBARA | SLAND - CAT CANYON
1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Haliotis corrugata Strongyl ocentrotus franci scanus
sear ch method: general search sear ch method: quadrat
(cases) N= 5 (cases) N= 139
< 25 0.0 <5 0.0
25 - 29 0.0 5-9 0.0
30 - 34 0.0 10 - 14 1. 4%
35 - 39 0.0 15 - 19 5.0%
40 - 44 0.0 20 - 24 9.4%
45 - 49 0.0 25 - 29 10. 8%
50 - 54 0.0 30 - 34 9. 4%
55 - 59 0.0 35 - 39 7.2%
60 - 64 0.0 40 - 44 7.2%
65 - 69 0.0 45 - 49 7.2%
70 - 74 0.0 50 - 54 3.6%
75 - 79 0.0 55 - 59 1. 4%
80 - 84 0.0 60 - 64 2.2%
85 - 90 0.0 65 - 69 0.0
90 - 94 0.0 70 - 74 4. 3%
95 - 99 0.0 75 - 79 5.8%
100 - 104 0.0 80 - 84 12. 2%
105 - 109 0.0 85 - 90 6. 5%
110 - 114 20. 0% 90 - 94 5.0%
115 - 119 0.0 95 - 99 0.7%
120 - 124 0.0 100 - 104 0.0
125 - 129 0.0 105 - 109 0.7%
130 - 134 20. 0% > 109 0.0
135 - 139 0.0
140 - 144 0.0 mn size (MM 10
145 - 149 20. 0% max size (nmm 105
150 - 154 20. 0% mean 51
155 - 159 0.0 node 27
160 - 164 20. 0%
> 164 0.0
St rongyl ocentr ot us purpuratus
mn size (nm 113 search method: quadr at
max size (nmm 162 (cases) N= 230
mean 141 <5 0.0
node 113 5-9 1. 7%
10 - 14 7.8%
15 - 19 8.7%
Astraea undosa 20 - 24 7.4%
sear ch met hod: general search 25 - 29 4. 8%
(cases) N= 54 30 - 34 5.7%
< 10 0.0 35 - 39 11. 7%
10 - 19 7.4% 40 - 44 22.6%
20 - 29 11. 1% 45 - 49 17. 4%
30 - 39 9.3% 50 - 54 9.1%
40 - 49 16. 7% 55 - 59 3. 0%
50 - 59 37.0% > 59 0.0
60 - 69 5.6%
70 - 79 9. 3% mn size (nm 6
80 - 89 3. 7% max size (nmm 59
> 89 0.0 mean 36
node 42
mn size (M 10
max size (nm 80
mean 48

node 57
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LOCATION 16 SANTA BARBARA | SLAND - CAT CANYON

1993 NATURAL HABI TAT SI ZE FREQUENCY DI STRI BUTI ONS:

Macrocystis pyrifera nunber of stipes
sear ch method: general search

Macrocystis pyrifera hol df ast diameters
sear ch method: general search

(cases) N= 100 (cases) N= 100
< 3 36. 0% < 6 8.0%
3-5 26. 0% 6 - 11 46. 0%
6 - 8 16. 0% 12 - 17 20. 0%
9 - 11 5.0% 18 - 23 13. 0%
12 - 14 8.0% 24 - 29 6. 0%
15 - 17 3.0% 30 - 35 2.0%
18 - 20 2. 0% 36 - 41 0.0

21 - 23 0.0 42 - 47 2.0%
24 - 26 0.0 48 - 53 1. 0%
27 - 29 2. 0% 54 - 59 0.0

30 - 32 1. 0% 60 - 65 1. 0%
33 - 35 1. 0% 66 - 71 0.0

36 - 38 0.0 72 - 77 0.0

39 - 41 0.0 78 - 83 1. 0%
42 - 44 0.0 84 - 89 0.0

> 44 0.0 > 89 0.0

m n nunber 1 mn wdth (cm 3
max nunber 33 max width (cm 80
mean 6 mean 15
node 2 node 10



Table 1. Regularly nonitored species by taxononic grouping, commopn nane,

scientific name and associ ated nonitoring technique.

AXA/ COVIVON ECHNI QUE
-lIT—ITITITITCIT:ITITITITITITH'I%II\T/EITITITITITITITITITITITITITITﬂﬂ%cﬂ:lﬂ%lﬁrlghﬁlﬂcﬂ:ﬂ%%ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ%ﬂﬂﬂﬂﬂ ]
ALGAE

M scel | aneous Green Al gae

M scel | aneous Red Al gae

Articul ated Coralline Al gae R
Crustose Coralline Al gae R
Agar weed Gel i di um spp. R
Sea tongue G gartina spp. R

M scel | aneous Brown Al gae R
Acid weed Desmarestia spp. R
Car weed Lam naria farl ow i R Q
Bl adder chain kelp Cystoseira spp. R

G ant kel p Macrocystis pyrifera R Q
California sea palm Pt erygophora californica R Q
Sout hern sea pal m Ei seni a arborea R Q
M scel | aneous pl ants R

| NVERTEBRATES

M scel | aneous Sponges R
Orange puffball sponge Tet hya auranti a B, S
Sout hern staghorn bryozoan Di aperoecia californica R

M scel | aneous Bryozoans R
Cal i forni a hydrocoral Al l opora californica B, S
Wi te-spotted rose anenone Teali a | ofotensis B
Red gor goni an Lophogorgi a chilensis B, S
Brown gor goni an Muricea fruticosa B, S
Cal i forni a gol den gorgoni an Muricea californica B, S
Strawberry anenone Corynactis californica R
Orange cup coral Bal anophyl | i a el egans R
La Jolla cup coral Astrangia |l ajollaensis R
Hydr oi ds R
Ornate tube worm Di opatra ornata R
Col oni al sand-tube worm Phr agmat opoma cal i fornica R
Scal ed-t ube snail Ser pul orbi s squam ger us R
Chestnut cowrie Cypraea spadi cea Q
Wavy turban snail Astraea undosa QS
Red turban snail Astraea gi bberosa QS
Bat star Patiria miniata QS
G ant -spi ned sea star Pi sast er gi ganteus QS
Sunf | ower star Pycnopodi a hel i ant hoi des B, S
White sea urchin Lyt echi nus ananesus B, S
Red sea urchin Strongyl ocentrotus franci scanus QS
Purpl e sea urchin St rongyl ocent r ot us pur pur at us QS
Warty sea cucunber Par asti chopus parvi nensi s Q
Aggregated red sea cucumber Pachyt hyone rubra R
Red abal one Hal i oti s rufescens B, S
Pi nk abal one Hal i oti s corrugata B, S
Green abal one Haliotis ful gens B, S



Table 1. continued.

TAXA/ COVWON NAME SC| ENTI FI C NAVE TECHNI QUE
OO OO O O OO OO OO OO O OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO0
Kel l et's whel k Kelletia kelletii B, S
G ant keyhol e |i npet Megat hura crenul ata B, S
California brown sea hare Aplysia californica B
Scal ed tube snail Ser pul or bi s squam ger us R
Rock scal |l op Hi nni tes gi gant eus B, S
California spiny |obster Panul i rus interruptus B
Tuni cat es R
St al ked tunicate Styel a nont ereyensi s Q
M scel | aneous | nvertebrates R
SUBSTRATE
Bare Substrate R
Substrates: Rock R
Cobbl e R
Sand R
FI SH
Bl uebanded goby Lyt hrypnus dal | i Q
Bl ackeye goby Cor yphopt erus ni chol si i Q
I sl and kel pfish Al l ocl i nus hol deri Q
Bl acksmith Chromi s puncti pinnis \
Sefiorita Oxyjulis californica N
Bl ue rockfish Sebast es nysti nus \
O ive rockfish Sebast es serranoi des \
Kel p rockfish Sebastes atrovirens \
Kel p bass Par al abrax cl at hratus \
Sheephead Senmi cossyphus pul cher \
Bl ack surfperch Embi ot oca j acksoni \
Striped surfperch Enmbi otoca |l ateralis \
Pile perch Damal i cht hys vacca N
Gari bal di Hypsypops rubi cundus \
Opal eye Grella nigricans \
Rock W asse Hal i choeres semi ci nctus \

B= Band Transect

Q= Quadrat Count

R= Random Poi nt Cont act

S= Size Frequency Measurenent
V= Vi sual Transect

CHANGES | N SCI ENTI FI C NOVANCLATURE

Asterina mniata

Li t hopoma undosum

Li t hoporma gi bber osum
Crassedoma gi gant eum

Patiria mniata
Ast raea undosa
Astraea gi bberosa
Hi nni tes gi gant eus



Table 2. Station information.

SITE | SLAND LOCATI ON ABBREVI ATI ON DEPTH YEAR
ITHHII\T/%%}%WITITITITITITITITITITITITITITITITITITITITITITITITITITITITITITITITITﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁ%ﬂ%ﬁﬁ%ﬂ%ﬁ%
1 San M guel Wckof f Ledge SM WL 13-15 1981
2 San M guel Har e Rock SM HR 6-9 1981
3 Sant a Rosa Johnson's Lee North SRIJLNO 9-11 1981
4 Sant a Rosa Johnson's Lee South SRIJLSO 14-16 1981
5 Sant a Rosa Rodes Reef SRI RR 13-15 1983
6 Santa Cruz Gul I Island South SCIG SO 14-16 1981
7 Santa Cruz Fry's Harbor SCI FH 12-13 1981
8 Santa Cruz Pel i can Bay SCl PB 6-8 1981
9 Santa Cruz Scor pi on Anchor age SCl SA 5-6 1981
10 Santa Cruz Yel | owbanks SCI YB 14-15 1986
11 Anacapa Admiral's Reef ANI AR 13-15 1981
12 Anacapa Cat hedral Cove ANI CC 6-11 1981
13 Anacapa Landi ng Cove ANI LC 5-12 1981
14 Sant a Bar bara SE Sea Lion Rookery SBI SESL 12-14 1981
15 Santa Barbara  Arch Point SBI AP 7-8 1981
16 Santa Barbara Cat Canyon SBI CC 7-9 1986

47



Table 3. Summary of sanpling techniques used to monitor popul ation dynam cs

of sel ect ed keIPWforest organi sns.
AR RN RN RN AR RN RN RN RN RN RN NN

TECHNI QUE

NN NN NN NN NN NN NN NN NN NN
Quadr at count

Band Transect
count

Random Poi nt
count (RPC)

Vi sual Fi sh
transect

Vi deo transects
Si ze frequency

Phot ogrametric
pl ots

Speci es checkl i st

Artificial Recruitnent Mdul es
modul es



Table 4. Kelp forest nonitoring site status 1993.

San M guel Island

Wckof f Ledge Mature kel p forest with dense canopy
and abundant understory red al gae.

Har e Rock Sea urchin barren, high density of
Strongyl ocentrotus franci scanus,

Corynactis californica. Small kelp
forest near the transect.

Santa Rosa | sl and

Johnson's Lee North Mature kel p forest with a high density
of Macrocystis pyrifera.

Johnson's Lee South Mature kelp forest with a dense canopy.

Rodes Reef Open mature sparse kelp forest with a

l ow density of Macrocystis pyrifera and
abundant understory of red al gae.

Santa Cruz |sl and

@l | Island South Open mature sparse kelp forest.
Fry's Harbor Open area with an abundance of
Pachyt hyone rubra and Astrangi a | ajollaensis.
Pel i can Bay Devel opi ng kel p forest.
Scor pi on Anchor age Sea urchin barren with high density of
St rongyl ocent rotus purpuratus, and | ow
diversity.
Yel | owbanks Mature kel p forest with a noderate

understory of brown al gae.

Anacapa | sl and

Admiral's Reef Mature kelp forest with a rich
understory of brown al gae and a diverse
assenbl age of fish and invertebrates.

Cat hedral Cove Mature kel p forest with a dense canopy
and a high density of Macrocystis
pyrifera
Landi ng Cove Open kel p forest with a diverse

assenbl age of fish and invertebrates.

Santa Barbara |sl and

SE Sea Lion Rookery Mat ure and young kel p forest.
Arch Poi nt Young kel p forest.
Cat Canyon Young dense kel p forest.
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Table 5. 1993 kelp forest nonitoring program partici pant and
cruise list.
PARTI Cl PANTS AFFI LI ATI ON CRUI SES
PARTT CI PATED
Kri stine Barsky Calif. Dept. of Fish and Gane 12
St eve Barsky Mari ne Marketing & Consulting 12
Denni s Bedford Calif. Dept. of Fish and Gane 7
John Brooks Nati onal Park Service (SCRU) 11
Kent Bul |l ard Channel Islands National Park 10
John Conti Truth Aquatics 5
Gary Davi s Channel |slands National Park 12
Kei th Duran Channel |slands National Park 10
Dave Forcucci Florida I nst. of GCceanography 11
Tim d ass Channel |slands National Park 9
Laura Gor odezky Channel |slands National Park
5,6,7,8,9,10
Pet er Haaker Calif. Dept. of Fish and Gane 6,12
Scott Harris Calif. Dept. of Fish and Gane 6,9
Ross Hein Univ. Calif. Santa Cruz 7
Jerry Kashi wada Calif. Dept. of Fish and Gane
Davi d Kushner Channel |slands National Park Attended al
crui ses
Derek Lernma Channel |slands National Park
5,6,7,8,9,10,11,12
Carol yn Meyer Redwood Nati onal Park 12
John Ml er NOAA/ Channel | sl ands NMS 8
Tom Ni eson San Francisco State Univ. 8
David Orsorio Univ. Calif. Berkely 9
Jack Regan Univ. Calif. Santa Cruz 10
Paul Reilly Calif. Dept. of Fish and Gane 10
Mason Posner Univ. Southern California 9
John Provo Channel |slands National Park
5,6,7,8,9,10,11,12
Karen Press Moss Landi ng Marine Lab 9
Dan Ri chards Channel |slands National Park
2,5,6,11,12
Di ane Ri chardson Channel |slands National Park
5,6,7,8,10,11, 12
Mack Shaver Channel |slands National Park 5
Hei di Togst ad Calif. Dept. of Fish and Gane 7
I an Tani guchi Calif. Dept. of Fish and Gane 56
John Trone Moss Landi ng Marine Lab 9
Ronal d Wal der Channel |slands National Park
3,5,6,7,8,9, 10, 11, 12
Dwi ght Wl ey Channel |slands National Park 1,9
Jill Zamzow Univ. Calif. Santa Cruz 8
Crui se Dates 1993
Cruise #1 March 9, 1993
Crui se #2 March 22, 1993
Crui se #3 March 31, 1993
Crui se #4 April 30, 1993
Crui se #5 June 21-25, 1993
Crui se #6 July 6-7, 1993
Crui se #7 July 12-16, 1993
Crui se #8 July 26-30, 1993



Cr ui se
Crui se
Crui se
Cr ui se
1993

#9

#10
#11
#12
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Tabl e 6. 1993 echi noderm wasti ng di sease/ syndronme observati ons.

Sea Star Sea Urchin
wasti ng di sease
wasti ng syndrone
speci es dates speci es dates
observed
observed
San M guel 1sl and
Wckoff Ledge none none
Har e Rock none none
Santa Rosa | sl and
Johnson™s Lee North none none
Johnson's Lee South none none
Rodes Reef none none
Santa Cruz |sl and
@I T TsTand South 1 7127 2,3
7/27,9/ 16
Fry's Harbor none 3 9/ 13
Pel i can Bay 1 9/ 29 none
Scor pi on Anchor age 1 9/ 29 none
Yel | owbanks none none
Anacapa | sl and
Adm ral™s Reef none 3
8/ 23,9/ 17
Cat hedral Cove none none
Landi ng Cove none 2 8/ 27
Santa Barbara | sl and
SE Sea Lion Rookery none 3
6/ 22,8/ 24
Arch Poi nt none 2 6/ 24
Cat Canyon none 2 6/ 23
Speci es | egend:
1 = Patiria mniata
2 = Strongyl ocentrotus purpuratus
3 = Lytechi nus anamesus
none = not observed at the site during our visits.
date = dates di sease/ syndrome was observed.
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Table 7. Deploynment dates of artificial recruitnment nodul es

( ARMs) .
Locati on Dat e of # of
depl oynent nodul es

[ I 000oo0O
SM WL 0
SM HR 0
SRI JLNO 9/ 12/ 89 15 *
SRI JLSO 7128/ 92 7
SRI RR 0
SCl G 10/ 2/ 89 15
SCl FH 7/ 17/ 92 7
SCl PB 4/ 30/ 93 7
SCl SA 3/ 15/ 92 7
SCl YB 10/ 11/ 89 20
ANI LC 7/ 28/ 91 4

" 9/ 30/ 91 3
ANI CC 6/ 6/ 91 7
ANl AR 4/ 21/ 91 7
SBI SESL 0
SBI AP 0
SBI CC 0

* only 13 of the 15 ARMs depl oyed were intact in 1993.



Bl

Appendi x B. 1993 Species List for all Channel |slands National
Park Kel p Forest Mnitoring Stations.

| nt r oducti on

The species list contains presence/ absence and rel ative
abundance data for all species that could be found during the
site visits between June and Cctober. GCenerally at |east one
dive is made by an experienced biologist strictly for species
list observations. The overall effort varies fromstation to
station with the water conditions and avail able tine.

Rel ati ve abundance val ues are subjective, and generally based
on opi nions of several divers view ng the overall site. Sone
speci es assenbl ages are nore difficult to identify than others
and may be |l unped into general categories. Organism were
generally not collected for additional taxonom c work. When
identification is tentative we either do not mark it or place
a question mark on the list. Sone categories, (eg. sponges or
tuni cates) may be nuch nore diverse than it would appear from
the list.

Abundance Rati ngs:

X - present, no relative abundance rating given

4 - abundant, organism present in higher than normal densities
3 - comon, organism found over nost of site or in high
density pat ches

2 - present, organismfound in noderate nunbers

1 - rare, few organisns found

O - noticeably absent, an effort was made to | ook for an

organi sm t hat was not found

Not es:

e - eggs

J or jvs - juvenile

S - shell only

i nt - intertidal

d - drift

PM or night - seen only on night dive

JX - juvenil es present and adults present
J# # - (e.g. J3/2 - juvenil e abundance 3, adult
abundance 2)

nests - hypsypop nest turf

di s - di seased



Station nanes are listed in Table 2 of the text.
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

4

5

6

7

9

10

11

12

13

14

15

16

SPECIES

BRYOPSIS CORTICULANS

1

BRYOPSIS HYPNOIDES

CHAETOMORPHA SPIRALIS

CLADOPHORA GRAMINEA

N

CLADOPHORA MICROCLADIOIDES

CLADOPHORA SP.

CODIUM CUNEATUM

CODIUM FRAGILE

CODIUM HUBBSII/SETCHELLII

Wik [(NN

NiR|wN

NiR|wN

CODIUM JOHNSTONEI

CODIUM SETCHELLII

N

DERBESIA MARINA

ENTEROMORPHA SP.

GREEN MAT ON SAND

HALICYSTIS OVALIS

w

HALICYSTIS N. SP.

ULVA SP.

AGARUM FIMBRIATUM

COILODESME CORRUGATA

COILODESME SP.

COLPOMENIA PEREGRINA

COLPOMENIA/HYDROCLATHRUS

COLPOMENIA SP.

CYSTOSEIRA NEGLECTA

CYSTOSEIRA OSMUNDACEA

N

CYSTOSEIRA SETCHELLII

CYSTOSEIRA SP.

DESMARESTIA LIGULATA

DESMARESTIA MUNDA

DESMARESTIA SP.

x

DICTYONEUROPSIS RETICULATA

DICTYOPTERIS NEW SP.

N

DICTYOPTERIS UNDULATA

N

DICTYOTA BINGHAMIAE

N

DICTYOTA FLABELLATA

N

N

DICTYOTA/PACHYDICTYON

DICTYOTA SP.

ECTOCARPOID FUZZ

EGREGIA MENZIESII

N

EISENIA ARBOREA

J4/1

HALIDRYS DIOICA

HYDROCLATHRUS CLATHRATUS

w

LAMINARIA FARLOWII

N

MACROCYSTIS PYRIFERA

J3/4

J4/4

J1/4

J1/2

J2/3

J4/3

J3/4

J3/4

PACHYDICTYON CORIACEUM

N

PTERYGOPHORA CALIFORNICA

SARGASSUM MUTICUM

N

SARGASSUM SP.

J3/3

TAONIA LENNEBACKERIAE

ZONARIA FARLOWII

N

ACROSORIUM UNCINATUM

AMPHIROA ZONATA

ASPARAGOPSIS TAXIFORMIS

BONNEMAISONIA HAMIFERA

WIR[IN|NIN P

BOSSIELLA ORBIGNIANA
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

2

3

4

5

6

7

9

10

12

13

14

15

16

SPECIES

BOSSIELLA SP.

2

BOTRYOCLADIA HANCOCKII

BOTRYOCLADIA PSEUDODICHOTOMA

BOTRYOCLADIA SP.

BOTRYOGLOSSUM FARLOWIANUM

BRANCHIOGLOSSUM WOODII

CALLIARTHRON CHEILOSPORIOIDES

w

CALLIARTHRON SP.

CALLIARTHRON TUBERCULOSUM

N

CALLOPHYLLIS FIRMA

N

CALLOPHYLLIS FLABELLULATA

CALLOPHYLLIS SP.

w

CALLOPHYLLIS VIOLACEA

w

w

CARPOPELTIS BUSHIAE

CARPOPELTIS SP.

CHONDRIA CALIFORNICA

COELOSEIRA COMPRESSA

CORALLINA OFFICINALIS

N

N

CORALLINES - ENCRUSTING

N

N

N

w

N

N

N

N

CORALLINES - ERECT

x

N(AIN|N

CRYPTOPLEURA SP.

FAUCHEA LACINIATA

NIX|IN|Ww[N

FAUCHEA SP.

x

=

N

FILAMENTOUS REDS

FRYEELLA GARDNERI

N[X

GELIDIUM NUDIFRONS

N

GELIDIUM PURPURASCENS

GELIDIUM ROBUSTUM

N

w

GIGARTINA CORYMBIFERA

N

GIGARTINA SP.

HALIPTYLON GRACILE

HALYMENIA/SCHIZYMENIA

JANIA SP.

N

LAURENCIA PACIFICA

LAURENCIA SP.

x

LAURENCIA SPECTABILIS

LITHOTHAMNIUM SP.

LITHOTHRIX ASPERGILLUM

MICROCLADIA COULTERI

NIENBURGIA ANDERSONIANA

N

OPUNTIELLA CALIFORNICA

PHYCODRYS SETCHELLII

PIKEA ROBUSTA

PLOCAMIUM CARTILAGINEUM

PLOCAMIUM SP.

PLOCAMIUM VIOLACEUM

POLYNEURA LATISSIMA

x

POLYSIPHONIA SP.

PRIONITIS SP.

RHODOPTILUM PLUMOSUM

RHODYMENIA ARBORESCENS

N

N

RHODYMENIA CALIFORNICA

N

w

w

RHODYMENIA CALLOPHYLLIDOIDES

RHODYMENIA PACIFICA

RHODYMENIA SP.
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

SPECIES

SCIADOPHYCUS STELLATUS

2

2

3

SCINAIA SP.

1

X

PHYLLOSPADIX SPP.

ZOSTERA MARINA

DIATOM FILM

SCHIZYNEMA/COLONIAL DIATOMS

HYPSYPOPS NEST TURF

HOMOTREMA RUBRUM

w

CLATHRINA BLANCA

LEUCETTA LOSANGELENSIS

LEUCILLA NUTTINGI

x

LEUCOSOLENIA ELEANOR

ACARNUS ERITHACUS

N

AXOCIELITA ORIGINALIS

CLIONA CELATA

x

HALICLONA SP.

=

HYMENAMPHIASTRA CYANOCRYPTA

N

N

N

LISSODENDORYX TOPSENTI

OPHALITASPONGIA PENNATA V.CALIF.

PENARES CORTIUS

POLYMASTIA PACHYMASTIA

N

RED SPONGES - ENCRUSTING

SPHECIOSPONGIA CONFOEDERATA

TETHYA AURANTIA

NIX|N|(RP[XN

TETILLA ARB

X|h|X

TETILLA FLAMINGO

x

TETILLA SP.

VERONGIA AUREA

XESTOSPONGIA TRINDINAEA

x

N

ABIETINARIA SP.

AGLAOPHENIA SP.

N

WWININ

ALLOPORA CALIFORNICA

ANTENELLA AVALONIA

GARVEIA ANNULATA

HYDRACTINIA SP.

N

N

OBELIA SP.

N

PLUMULARIA SP.

Xlw|[X|w

SERTULARELLA SP.

NIN|N|(N

SERTULARIA SP.

NIN|IN|N(N

TUBULARIA SP.

x

STAUROMEDUSAE

PACHYCERIANTHUS FIMBRIATUS

N

UNID. CERIANTHID.

CLAVULARIA SP.

EUGORGIA RUBENS

LOPHOGORGIA CHILENSIS

N

w

MURICEA CALIFORNICA

x

MURICEA FRUTICOSA

WW(h|dIN

STYLATULA ELONGATA

PARAZOANTHUS LUCIFICUM

=

CORYNACTIS CALIFORNICA

ANTHOPLEURA ARTEMISIA

ANTHOPLEURA ELEGANTISSIMA

N

ANTHOPLEURA XANTHOGRAMMICA

EPIACTIS PROLIFERA
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

3

4

5

6

7

8

10

11

12

13

14

15

16

SPECIES

HALCAMPA DECEMTENTACULATA

X

METRIDIUM SENILE

PHYLLACTIS BRADLEYI

TEALIA COLUMBIANA

TEALIA CORIACEA

N

TEALIA LOFOTENSIS

TEALIA SP.

XIN|N|w

ZAOLUTUS ACTIUS

N

=

N

ASTRANGIA LAJOLLENSIS

N

w

N

BALANOPHYLLIA ELEGANS

AININ|X|ININ

w

NIN|N|(N

COENOCYATHUS BOWERSI

PARACYATHUS STEARNSI

N

NIN|N|(N

N

PHYLUM PLATYHELMINTHES

"LEPTOPLANA/NOTOPLANA

PSEUDOCEROS SP.

PHYLUM NEMERTEA

TUBULANUS SEXLINEATUS

PHYLUM SIPUNCULA

APHRODITE scale worm

ARCTONOE PULCHRA

CHAETOPTERUS VARIOPEDATUS

DIOPATRA ORNATA

N

w

DODECACERIA FEWKESI

w

EUDISTYLIA POLYMORPHA

N

w

PPN |Ww

FLABELLIGERA ESSENBERGE

MESOCHAETOPTERUS SP.

MYXICOLA INFUNDIBULUM

N

N

N

N

OPHIODROMUS PUGETTENSIS

N

PHRAGMATOPOMA CALIFORNICA

XXX

X|h|X

PHYLLOCHAETOPTERUS PROLIFICA

PISTA ELONGATA

w

NIN|FP|R[N

POLYNOID

SALMACINA TRIBRANCHIATA

N

SERPULA VERMICULARIS

NIN| XN

SERPULID

N

SPIROBRANCHUS SPINOSUS

=

SPIRORBID

TEREBELLID

BALANUS AQUILA/NUBILUS

BALANUS SP.

CONOPEA GALEATA

MEGABALANUS CALIFORNICUS

NININ|O|[F

TETRACLITA ELEGANS

MYSIDS

MYSIDS IN CANOPY (AMBER)

N

MYSIDS OVER BOTTOM (TRANSPARENT)

COLIDOTIA

IDOTEA RESECATA

=

AMPHIPOD TUBE MASSES

PERAMPITHOE SP.

CAPRELLID

x

x

GAMMARID

COPEPODS ON MEGATHURA

COPEPOD PARASITES ON FISH

ALPHEUS SP.
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

SPECIES

BETAEUS MACGINITIEAE

x

x

X

BETAEUS SP.

x

HEPTACARPUS SP.

LYSMATA CALIFORNICA

PANDALUS DANAE

w

SPIRONTOCARIS PRIONATA

PANULIRUS INTERRUPTUS

BLEPHARIPODA OCCIDENTALIS

HAPALOGASTER CAVICAUDA

x

PACHYCHELES SP.

PAGURISTES SP.

PAGURUS HIRSUTIUSCULUS

PAGURUS SP.

x

PETROLISTHES SP.

PLEURONCODES PLANIPES

PYLOPAGURUS SP.

CANCER ANTENNARIUS

JV

CANCER PRODUCTUS

JV

CANCER SP.

x

JIX

JIX

HERBSTIA PARVIFRONS

x

LOPHOPANOPEUS SP.

LOXORHYNCHUS CRISPATUS

LOXORHYNCHUS GRANDIS

PARAXANTHIAS TAYLORI

PELIA TUMIDA

x

PUGETTIA PRODUCTA

PUGETTIA RICHII

PUGETTIA SP.

SCYRA ACUTIFRONS

TALIEPUS NUTTALLI

PARASITIC COPEPODS on fish

ACMAEA MITRA

AMPHISSA VERSICOLOR

ASTRAEA GIBBEROSA

N

N

ASTRAEA UNDOSA

O|W|X|w

J4/4

J4a/4

J3/4

BITTIUM SP.

CAECUM SP.

N

CALLIOSTOMA ANNULATUM

CALLIOSTOMA LIGATUM

CALLIOSTOMA SUPRAGRANOSUM

CALLIOSTOMA GLORIOSUM

CALLIOSTOMA SP.

CERATOSTOMA FOLIATUM

N

CERATOSTOMA NUTTALLI

COLLISELLA SP.

x

CONUS CALIFORNICUS

E3

E3

E2

CRASSISPIRA SEMIINFLATA

CREPIPATELLA LINGULATA

E3

x

CREPIDULA ACULEATA

CREPIDULA ADUNCA

CREPIDULA NORRISARUM

CREPIDULA SP.

CYPRAEA SPADICEA

N

JIX/2

DIODORA ARNOLDI

DIODORA ASPERA
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

3

4

5

6

7

8

9

10

12

13

14

15

16

SPECIES

EPITONIUM SP.

FISSURELLA VOLCANO

FUSINUS KOBELTI

w

w

FUSINUS LUTEOPICTUS

HALIOTIS CORRUGATA

JX/0

Jv/2

HALIOTIS CRACHERODII

[

HALIOTIS FULGENS

HALIOTIS RUFESCENS

JX/0

o

HALIOTIS SORENSENI

ow|o|o|o

o|Nn|o|o|o

ow|o|o|o

O|0|0|0o|(o| X

o|o|o|o

o|o|o|o|o

o|o|o|o

o|o|o|o|w

o|o|o|o|N|IN

o|o|o|o|w|F

o|o|r|o|o

ojo|o|o|n

HIPPONIX SP.

X | Oo|o|o|o|o

HIPPONIX TUMENS

HOMALOPOMA LURIDUM

x

x

HOMALOPOMA SP.

KELLETIA KELLETII

LATIAXIS OLDROYDI

MAXWELLIA GEMMA

MAXWELLIA SANTAROSANA

MAXWELLIA SP.

=

MEGATHURA CRENULATA

N

N

N

=

N

MITRA IDAE

WX|[Xx]|x

MITRELLA SP.

NORRISIA NORRISI

x

NUCELLA EMARGINATA

[

PETALOCONCHUS MONTEREYENSIS

PSEUDOMELATOMA SP.

PTEROPURPURA TRIALATA

N

SERPULORBIS SQUAMIGERUS

w

=

SIMNIA VIDLERI

X/E

TEGULA AUREOTINCTA

TEGULA EISENI

N

w

TEGULA REGINA

TEGULA SP.

TRIVIA CALIFORNIANA

TRIVIA SOLANDRI

=

x

VOLVARINA TAENIOLATA

=

APLYSIA CALIFORNICA

APLYSIA VACCARIA

NAVANAX INERMIS

w

HAMINOEA SP.

E2

TYLODINA FUNGINA

x

ALDISA SANGUINEA

ANISODORIS NOBILIS

CADLINA FLAVOMACULATA

CADLINA LIMBAUGHI

CADLINA LUTEOMARGINATA

CHROMODORIS MACFARLANDI

CORYPHELLA TRILINEATA

DIAULULA SANDIEGENSIS

DORIOPSILLA ALBOPUNCTATA

CORYPHELLA IODINEA

x

HERMISSENDA CRASSICORNIS

WX|[Xx]|x

x

JORUNNA PARDUS

LAILA COCKERELLI

x

XXX | X | X | X

MELIBE LEONINA

MEXICHROMIS PORTERAE
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

2

3

4

5

6

7

8

9

10

11

1

2

13

14

15

16

SPECIES

PHIDIANA HILTONI

x

X

2

POLYCERA ATRA

X

ROSTANGA PULCHRA

TRIOPHA CATALINAE

x

TRIOPHA MACULATA

TRITONIA FESTIVA

CLASS POLYPLACOPHORA

LEPIDOZONA SP.

AMERICARDIA BIANGULATA

S4

CHAMA ARCANA

GARI SP.

[

S/X

HINNITES GIGANTEUS

N

IRUSELLA LAMELLIFERA

LEPTOPECTEN LATIAURATUS

LIMA HEMPHILLI

S4

SX

MYTILUS CALIFORNIANUS

0n[X|(X|n

S4

S3

S4

PARAPHOLUS CALIFORNICUS

PECTEN DIEGENSIS

PENITELLA CONRADI

PHOLAD

x

x

PODODESMUS CEPIO

SEMELE DECISA

SEMELE RUPICOLA

SEMELE SP.

[

TRACHYCARDIUM QUADRAGENARIUM

TRESUS NUTTALLII

[

VENTRICOLARIA FORDII

[

[

S3

OCTOPUS BIMACULATUS/BIMACULOIDES

x

OCTOPUS RUBESCENS

OCTOPUS SP.

AETEA SP.

ANTROPORA TINCTA

x

N

x

w

BUGULA NERITINA

BUGULA SP.

COSTAZIA ROBERTSONIAE

CRISIA SP.

=

=

DIAPEROECIA CALIFORNICA

N[X|[X| x| X

x

N

EURYSTOMELLA SP.

HETEROPORA MAGNA

HIPPODIPLOSIA INSCULPTA

N

LICHENOPORA NOVAE-ZELANDIAE

w

=

MEMBRANIPORA MEMBRANACEA

x

MEMBRANIPORA TUBERCULATA

PHIDOLOPORA LABIATA

N

=

RPIN|N|F

=

THALAMOPORELLA CALIFORNICA

PR (N(N PR

BARENTSIA SP.

PHORONIS VANCOUVERENSIS

ASTROMETIS SERTULIFERA

ASTROPECTEN ARMATUS

DERMASTERIAS IMBRICATA

N

HENRICIA LEVIUSCULA

HENRICIA N.SP.

LINCKIA COLUMBIAE

LUIDIA FOLIOLATA

N

MEDIASTER AEQUALIS
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

3

4

5

6

8

9

10

12

13

14

15

16

SPECIES

ORTHASTERIAS KOEHLERI

N

=

N

PATIRIA/ASTERINA MINIATA

J2/1

PISASTER BREVISPINUS

PISASTER GIGANTEUS

N

PISASTER OCHRACEUS

PYCNOPODIA HELIANTHOIDES

x

CENTROSTEPHANUS CORONATUS

N

DENDRASTER EXCENTRICUS

LYTECHINUS ANAMESUS

w

=

=

=

L. ANAMESUS JUVENILES

STRONGYLOCENTROTUS FRANCISCANUS

N

w

S. FRANCISCANUS JUVENILES

STRONGYLOCENTROTUS PURPURATUS

S. PURPURATUS JUVENILES

BIN(A|NWON

RIN(NININ N

x

NIN|N|w

BWWININS

WIN|N|IN

N W|N|w

OPHIACTIS SIMPLEX

OPHIODERMA PANAMENSE

w

N(W(N|N|FP N

N

N

N

OPHIOPLOCUS ESMARKI

w

N

N

N

w

OPHIOPTERIS PAPILLOSA

w

N

OPHIOTHRIX SPICULATA

NINININ(WINN

CUCUMARIA MINIATA

CUCUMARIA PIPERATA

N

N

w

CUCUMARIA SP.

CUCUMARIA SALMA

EUPENTACTA QUINQUESEMITA

LEPTOSYNAPTA ALBICANS

PACHYTHYONE RUBRA

N

PARASTICHOPUS PARVIMENSIS

N

N

UNIDENTIFIED TUNICATE

x

APLIDIUM SP.

ARCHIDISTOMA MOLLE

ARCHIDISTOMA SP.

BOLTENIA VILLOSA

w

BOTRYLLUS/BOTRYLLOIDES

x

CIONA INTESTINALIS

CLAVELINA HUNTSMANI

N

CNEMIDOCARPA FINMARKIENSIS

x

CYSTODYTES LOBATUS

DIDEMNID

N

NIN|N|F

N

N

EUHERDMANIA CLAVIFORMIS

METANDROCARPA TAYLORI

x

MOLGULA SP.

POLYCLINUM PLANUM

x

PYCNOCLAVELLA STANLEYI

PYURA HAUSTOR

x

STYELA MONTEREYENSIS

STYELA PLICATA

CEPHALOSCYLLIUM VENTRIOSUM

HETERODONTUS FRANCISCI

E/X

=

=

MYLIOBATIS CALIFORNICA

N

N

GYMNOTHORAX MORDAX

ATHERINOPS AFFINIS

x

CYPSELURUS CALIFORNICUS

AULORHYNCHUS FLAVIDUS

RATHBUNELLA HYPOPLECTA

TRACHURUS SYMMETRICUS
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

SPECIES

ALLOCLINUS HOLDERI

2

3

2

2

w

3

3

GIBBONSIA SP.

2

X

2

w

HETEROSTICHUS ROSTRATUS

J2

J2

J2

J3/X

/2

2

NEOCLINUS SP.

NEOCLINUS STEPHANSAE

ARTEDIUS CORALLINUS

N

ARTEDIUS CREASERI

LEIOCOTTUS HIRUNDO

ORTHONOPIAS TRIACIS

N

N

SCORPAENICHTHYS MARMORATUS

N

BRACHYISTIUS FRENATUS

N

CYMATOGASTER AGGREGATA

RHACOCHILUS VACCA

N

N

J3/2

EMBIOTOCA JACKSONI

N

x

J3/3

J2/2

Ji

EMBIOTOCA LATERALIS

W W wlw(n

N

HYPERPROSOPON SP.

HYPSURUS CARYI

N|X|W|N[N

RHACOCHILUS TOXOTES

CORYPHOPTERUS NICHOLSI

N

LYTHRYPNUS DALLI

oN

OIN|IN|W

OIN|F [N

o

o

LYTHRYPNUS ZEBRA

o

NIW|N|IN

HEXAGRAMMOS STELLARI

OPHIODON ELONGATUS

OXYLEBIUS PICTUS

x

N

N

N

OXYLEBIUS (Juveniles)

GIRELLA NIGRICANS

X[X[N| X

N

x

N

MEDIALUNA CALIFORNIENSIS

=

HALICHOERES SEMICINCTUS

N

H. SEMICINCTUS females

XX | X|Xx

N

x

H. SEMICINCTUS males

N W W|NIN

NIN|N|N|wW

NIN|N|N(N

N W WIN(N

x

H. SEMICINCTUS juveniles

OXYJULIS CALIFORNICA

w

N

N

N

N

N

w

O. CALIFORNICA juveniles

N

SEMICOSSYPHUS PULCHER

N

w

S. PULCHER females

WA

S. PULCHER males

o

XX |X| x| X

N

S. PULCHER juveniles

OWWlwlxX w

RININN

O R |N[X[NN

PR lWN

PR lWN

NIN[(BR|W|INN

CAULOLATILUS PRINCEPS

CHROMIS PUNCTIPINNIS

N

N

N

NIN[O|X|X |~

NI

N

N

N

C. PUNCTIPINNIS juvenile

N

N

HYPSYPOPS RUBICUNDUS

NIN(N P W

H. RUBICUNDUS juveniles

WWININ

ENIFNE NN

SCORPAENA GUTTATA

NW(w db~

J3

J2

SEBASTES ATROVIRENS

w

N

NWww bdw

NIN|W|[N

S. ATROVIRENS juveniles

x

N

SEBASTES AURICULATUS

SEBASTES CARNATUS

N

SEBASTES CAURINUS

S. CARNATUS/CAURINUS juveniles

SEBASTES CHRYSOMELAS

NIN|N|(N

SEBASTES MINIATUS

SEBASTES MYSTINUS

WIX|INININN

w

BIXX| X

S. MYSTINUS juveniles

SEBASTES PAUCISPINIS

SEBASTES RASTRELLIGER
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1993 Kelp Forest Monitoring Species List

LOCATION:

SMIWL

SMIHR

SRIJLN

SRIJLS

SRIRR

SCIGI

SCIFH

SCIPB

SCISA

SCIYB

ANIAR

ANICC

ANILC

SBISESL

SBIAP

SBICC

1

4

5

6

7

8

9

10

11

12

13

14

15

16

SPECIES

SEBASTES SERRANOIDES

N

N

N

2

X

S. SER./S. FLAVIDUS juveniles

SEBASTES SERRICEPS

N

S. SERRICEPS juveniles

PARALABRAX CLATHRATUS

w

P. CLATHRATUS juveniles

SPHYRAENA ARGENTEA

CITHARICHTHYS SORDIDUS

CITHARICHTHYS SP.

PLEURONICHTHYS SP.

PLEURONICHTHYS COENOSUS

N

PHALACROCORAX SP.

PHOCA VITULINA

ZALOPHUS CALIFORNIANUS
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Appendi x C. 1993 Tenperature data collected at Channel Islands
Nati onal Park Kelp Forest Monitoring Stations by tenperature
| oggers.

| nt r oducti on

Thi s appendi x contains the tenperature data collected by
HOBOTEMP™ t enperature | oggers that were deployed at all 16
Kel p Forest Monitoring sites. There is no data avail able for
Scorpion's Anchorage, Santa Cruz |sland and Arch Point, Santa
Bar bara | sl and because of technical problenms. The tenperature
| oggers were deployed at all sites between June 22 and Cctober
1, 1993, except for one at Hare Rock, San M guel |Island, which
was depl oyed on May 21, 1993. The data is presented
graphically, and all graphs are presented on the sane date
scal e, except for Hare Rock. Hare Rock is presented with a
different date scal e because of the earlier deploynent date
and the | ack of data past July 15, due to technical problens.



20 -
19 |
18 |
17 1
16 1
15 |
14 |

Temperature (*C)

13 -
12
11

10

6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93

WYCKOFF LEDGE, SAN MIGUEL ISLAND

TEMPERATURE LOGGER #2415
Depth = 13 meters

Date

20 -
19 -
18 -
17 -
16 -
15 ~
14 -

Temperature (*C)

13
12
11
10 -

HARE ROCK, SAN MIGUEL ISLAND

TEMPERATURE LOGGER # 575
Depth = 5 meters

T
5/21/93 5/28/93 6/3/93 6/9/93 6/16/93 6/22/93 6/29/93 7/5/93 7/11/93

Date

22

JOHNSON'S LEE NORTH, SANTA ROSA ISLAND

TEMPERATURE LOGGER # 2403
Depth = 11 meters

“Jni L MM WH.L. il M
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Temperature (*C)

18 +

16 +

14 +

12 +

10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93

Date

Temperature (*C)

JOHNSON'S LEE SOUTH, SANTA ROSA ISLAND

TEMPERATURE LOGGER # 2408

Depth = 16 meters
20 +

19 +
18 +
17 +
16 +
15 +
14 +
13 +
12 +
11 +

10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93

Date

Temperature (*C)

RODES REEF, SANTA ROSA ISLAND

TEMPERATURE LOGGER # 2414

Depth = 13 meters
19 +
18 +

16 +
15 +

13 +
12 +

11 +

10
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10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93
Date
GULL ISLAND SOUTH, SANTA CRUZ ISLAND
TEMPERATURE LOGGER # 2407
Depth = 15 meters
22 +
20 +
g 18 ¢
o
=1
2 16 +
o
Q
§1a L
}_
12 +
10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93
Date
FRY'S HARBOR, SANTA CRUZ ISLAND
TEMPERATURE LOGGER # 2410
Depth = 13 meters
20 +
19 +
18 +
~ 17 +
O
L
o 16 +
=1
g 15 +
2
g 14+
)
=13+
12 +
11 +
10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/22/93 12/18/93

Date

PELICAN BAY, SANTA CRUZ ISLAND

TEMPERATURE LOGGER # 2406
Depth = 8 meters

207 s LA
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Temperature (*C)

20 +
19 +
18 +
17 +
16 +
15 +
14 +
13 +
12 +
11 +

10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93

Date

Temperature (*C)

Temperature (*C)

YELLOW BANKS, SANTA CRUZ ISLAND

TEMPERATURE LOGGER # 2409
Depth = 15 meters

20 +

18 +

16 +

14 +

12 +

10
6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93

Date

ADMIRAL'S REEF, ANACAPA ISLAND

TEMPERATURE LOGGER # 2412
Depth = 16 meters

22 +

18 +

14 +
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Te

12

10
6/22/93 7/17/93 8/12/93 9/6/93

10/2/93 10/27/93 11/21/93 12/17/93
Date

Temperature (*C)

CATHEDRAL COVE

, ANACAPA ISLAND

TEMPERATURE LOGGER # 2417

20 +
19 +
18 +
17 +
16 +
15 +
14 +
13 +
12 +
11 +

10
6/22/93 7/17/93 8/12/93 9/6/93

Depth = 6 meters

10/2/93 10/27/93 11/21/93 12/17/93
Date

Temperature (*C)

LANDING COVE, ANACAPA ISLAND

Depth = 5 meters

20 +
19 +
18 +

177 ——TEMP. LOGGER #2413

16 +
15+ TEMP. LOGGER #2416

14 +

13 + —— TEMP. LOGGER #2418
12 +

11 +

10
6/22/93 7/17/93 8/12/93 9/6/93

10/2/93 10/27/93 11/21/93 12/17/93
Date

SOUTHEAST SEA LION,

SANTA BARBARA ISLAND




Temperature (*C)

Temperature (*C)

20

18

16

14

12

10

SOUTHEAST SEA LION, SANTA BARBARA ISLAND

TEMPERATURE LOGGER # 2165
Depth = 12 meters

!

6/22/93 7/17/93 8/12/93 9/6/93 10/2/93 10/27/93 11/21/93 12/17/93

20

18

16

14

12

10

Date

CAT CANYON, SANTA BARBARA ISLAND

TEMPERATURE LOGGER # 2166
Depth = 8 meters

6/23/93 7/19/93 8/13/93 9/7/93 10/2/93 10/27/93 11/22/93 12/17/93

Date
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Temperature (*C)

LANDING COVE, ANACAPA ISLAND

Depth = 15 feet

20 +
18 -
16 +
HOBOTEMP #2413
14 + HOBOTEMP #2416
HOBOTEMP #2418
12 +
10

6/22/93 7/16/93 8/8/93

9/1/93 9/24/93 10/18/93 11/11/9 12/4/93 12/28/93
Date
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